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Title & Document Type: 141 B Swept Oscilloscope Operating and Service Manual 
Manual Part Number: 00141-90910 
Revision Date: April 1971 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 



The Hmulett-Packard Company certifies that this insiniment was 
thoroughly tested and inspected and found to meet its published 
specifications when k was shipped from fhe factory. The Heivlett- 
Packard Company further certifies that its calibration measure- 
ments ape traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 



% 

'warranty and assistance 



Thi^ Hewlett-Packard product is warranted against defects 
in materials and workmanship,. This warranty applies’ for 
one yearfrom the date of delivery, or,, in the case of certain 
major coTHponents listed in the operating manual, for the 
specified period. We will repair or replace products which 
prove to be defective during the warranty period provided 
they are returned to Hewlett-Packard. No other warranty 
is e:q)r ess ed or implied. W^^e not liable for consequential 
damages. 



Service contracts or customer assistance agreements are 
available for Hewlett-Packard products that require main- 
tenance and repair on-site."' 

t 



For any assistance, contact your nearest Hewlett-Packard 
Sales and Service Office. Addresses are provided at the 
back of this manual. 
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Table 1-1 . Specifications . 



PLUGtINS: 

I ♦ ' 

Accepts alt .Model 1400-series plug-ins; upp^r com- 
partment for horizontal axis and lower compartmef\t 
for vertical axis. . Center shield Inay be removed to 
provide double-sized compartment for a single dual- 
axis Model 1400-series unit. 

CATHODE-RAY TUBE: - 

Type: ‘ ' 

Post-accelerator' storage tube; 9000\T accelerating 
potential; aluminized P3l‘|l)hosphot; etched safety 
glass face plate reduces glare. ' . 

> . 

Graticule: . ■ 

8 X 10 divisions (approx. 7.6, It 9A cm); l^rajlax^ 
free internal graticule Including* 10% to 90^ 
for 6 and 8 division reference; B s^Wivisions per , 
rhajor division on major horizontal -and vertical*, 
axes.. ■■ •' , 

Intensity Modulation: ^ \ 

ac coupled, +20 volt pulse, will blaijk trace of 
normal intensity; input terminals on^rear paijel. 



PERSISTENCE:. 






Conventional:;* , ’ ... , \ 

Natural persistence of P31 'phosp^r (about, 40 
• usee). ' ■ 

Variable: • , • * , , 

■ • ' STANDARD Writing^ Speed Mode: Cp'ntinuously 
variable ffpm lealthan 0.2 Mcond ,to more than 

one minute. , 

. . ■ ^ ‘ ■ t • 

FAST .Writing Speed. Mode: Typically variable 
from 0.2 second to 1 6 seepnd’s. ' • t 
. •" ' ‘ 
ERASE!''' ' '' ' ■ ' 

Manual or nptlorial remote (sm Section VII 
' options): Eiisure tekes approxifjiately 350 msec; 
scope ready to' recort- immediately after erasure. 

WRITING SPEEB PHOTOQRAPHICV 

' ' ■•‘n- ’ * 

Conventioriat operation (usin^ a HP Model 197A 
camera with*, .f/1.9 lens.^pnd Polaroid* 3000 
speed-film):’j(){)d|v/usec. ’ v • 

^ 4 *' ' « ■ ' ‘ 

* Wl^lTINd speed:' 

' . . .* * X 

Storage: ^ 

. standard Mode: greater than }0 div/ms. 

FAST Mqdd: greater than 1 div/Gsec. ^ 



STORAGE TIME: ’ . • 

Standard Writing Speed:' more than two_* hours at 
• * reduced brightness (typically four hours). Traces 
may be viewed at maximum brightness, for more> 
^npne minute. 

Fast Writing Speed: Traces may be stored at reduc^ 
'brIghtiTCSS for nnore than 15 minutes (typicaljiy 30 
. minutes) or stored at maxlnium brightness for more 
than 15 seconds. "Ii * ' 

tBri^htness: * r , ' * 

/ 1 00 foot-lamberts in standard mode. 

• f- V.' 

CALIBRATOR: < 



Line-frequency rectangular signal, approximately 
0.5 usecrise time. 

. Voltage:, ' » 

. . Two outputs: 1 volt and 10 volts peak-to-peak 
' +1% from 15RC to 35°C, +3% from 0°C to 55®C. 

BEAMFINDER: * . . 

* . n 

Pressfng BEAMFINDER -pushbutton brings trace on 
screen regardless 9 f settirig of horizontal or vertical 
, position controls. 

w 

GENERAL: 

■ Power Requirements: - 

1 15 or 230 volts, +10%, 50 to 60 H*. normally less 
than 285 watts (varies with plug-in unitt). 

Dimensions: 



Wire U 

* <^*41 MO 

><>4Mr iNiauoreo Kt>i «oe r*” 

J t4i ■ I* 



:r:r , 



/. ill 



4’ ' 



I . 
.U* 








Weight: 

Net, 40 lbs. (18 kg) (without plug-ins). Shipping. . 
5l'lbs.(23kg); . ' ' ' ■. ' : ' 
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General Information 



S^J^TION I 
GENERAL INFORMATION , 



■ M. INTRODUpTION. 

V2. This manual provides operating and servicing infor- 
mation for the Hewlett-Packard Model 141B Oscilloscope. 

. The manual Is divided into eight sections, each covering 
a specific topic or aspect of the instrument. All schematics 
are located at the rear of the manual and cat) be unfolded 
and used for reference while reading any part of the 
manual. . 

» ‘1 ■ . I 

1-3., This sectio /1 contains complete instrument specifi- 
cations, a description of features, warranty Information, 

. data for manual ahd instrument Identification, ^nd Infor- 
mation regarding accessories available for use with the 
■ Instrument. ' , • 

. 1-4. INSTRUMENT DESCRIPTION. 

1-5. The HP. Model 141 B, figure 1-1, is a conventional, 
general purpose Oscilloscope with the add^ features of 
. variable persistence (duration of trace afterglow) and 
ftorag^ of CRT displays. Persistence is variable from 0.2 
to more 'than 60 seconds; a display may be stored (at 
' reduced intensity) for more than 2 hours or displayed at > 
t normal, intensity for up to 1 mjnute. Stored displays can 
[( be erased in 350 milliseconds. 

I ‘ • ' - ' ' ’ 

'•1-6. Variable persistence is especially useful for viewing 
;;low-sweep signals. The' persistence of the signal^^m 
electrocardiograms or other bio-chemical phenomeria 
can be adjusted to provide a complete trace, yet to fade , 



fast enough to prevent Interference with the next trace. 
Display persistence of swept frequency and time domain 
reflectometry measurement readouts can be adjusted to 
eliminate flicker and still provide high resolution- ’ 

1-7, The storage feature of the instrument can be used to 
store single-shot wavpforms and to later view or photo- 
graph the phenomena.. Comparison of wavdforms can be 
accomplished by storing several displays wparately and 



tiien viewing them simultaneously. 



•'■'5 



.1-8. The instrument accepts all HP Model t400-series 
. plug-iii units. Amplifiers with bandwidths up to 20 MHz 
and sensitivities to 100 microvolts per division arc 
available as well as wide band sampling, time domalh 
reflectometry, spectrum lapalysis and swept frequency 
indicator 'units. Complete specifications for the instru- 
ment are given in Table 1-1. 

I 

1-9. CATHODE RAY TUBE. 

1-10. The instrument uses aij internal graticule, P31 
aluminized phosphor CRT with additional internal elc- 
pients to provide the variable pcfslstence and storage 
features. The tube is equipped vyith a nonglare,safety 
face plate and the internal graticule eliminates parallax 
error in observing the display. 

1-11. WARRANTY. 

1-12. -This instrument Is certified and warranted as stated 
on the inside front cover of this manual. The CRT is 



Sy 



JL 










I4II-A-IS 



. .Figure 1-1. Model 141 B Oscilloscope 
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covered by a separate warranty. The CRT warranty and 
warranty claim form are located aitherear of this manual. 
Should the CRT fait within the time specified on the 
warranty, fill out tiie failure report form on the iwerse 
side of the warranty statement and return it with the CRT . 
In all correspondence with a Hewlett-Packard Sales/ 
Service Office concerning an instrument, reference the 
complete serial number and model of the instrument. 



, NOTE 

The warranty may be void for instru- 
ments having a mutilated serial number 
tag. ' ■ ' 

1-13. ASSOCIATED EQUIPMENT. 

1-14. All of the ptug-lns available for use with the.Model • 
141B are listed in the Hewlett-Packard Instrumentation 
Catalog (see Table 1-2 for current plug-ins). The 
instrument is normally operated with a vertical plug-in in 
the lower compartment and a time base plug-in In die 
upper compartment. Both plug-in compartments are the 
same size, irid the plug-in instruments may be Inter- 
changed for any special application, the divider shield, 

' which separates the two compartments, mav be removed ' 
and one double sized plug-in installed. Blank piug-in kits. 

, both single and double sized, are available for user > 
fabrication of special circuits. See Table 4-1 for power 
supply current'limitations. 

MS. INSTRUMENT IDENTIFICATION. 

1-16, Hewlett-Packard uses a two-section serial number 
for instrument identification (Figure ..1-2); -The first 
numerical group is the serial prefix number. It identifies a 
series of instruments, the last numerical group identifies 
a particular instrument in the series; The serial number 
appears on a plate located on the rear panel. . 



> 



Model 141B 



COMPLETt serial NUMBER 




Pigura 1-2. Instrument Identification 

* 1-17. MANuIl , IDENTIFICATION AND 
CHANGES. ^ . 



1-18. This manual provides operating and service Infor- 
mation for the HP Model 141B. Information In this 
manual applies directly to instruments (« manufactured) 
with a serial prefix as indicated on the title page. If the 
serial prefix of youf Instrument is different from that on 
die title page, a MANUAL CHANGES insert sheet, or 
Section VII of this manual will describe the changes nec- 
essary to adapt this manual to provide correct information. 

1-19. Technical corrections (if any) to this manual due 
to known errors in print are called Errata and are shown 
on the manual changes sheet. For information on manual 
coverage of any HP Instrument, contact the nearest HP 
Sales/Sen/ice Office (addresses are listed at the rear of 
^ this manual). 
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Table 1*2. Plug-ins for Model 141B Oscilloscope 
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CAPABILITIES 
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PLUG-INS, 
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BLANK 
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Single-size for special purpose circuit. 
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PLUG-INS 
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Double-size for special purpose circuit. 












SPECTRUM . 
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Fixed or variable scan spectrum analysis. 
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* Time Domain Reflectometry. 
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SECTtONlL^ 

INSTALLATION 



2-1. INITIAL INSPECTION. 

2-2. MECHANICAL CHECK.' if the shipping carton Is 
damaged, ask the carrier's agent to be preset yvhen the 
Instrument Is unpacked. Check the 'InstrumOTt for 
exte^al^damage such as broken controlji or connectors, 
and (ients or scratches on the panel jbrfaces. If dam^ is 
evident, see the recommended claim procedure bdovy. If 
the shipping carton is not damag^, check the^shion*. 
in|t material, and note any signs of seveje^sbra as an 
indication of rough handling in transit. If the instrument 
appears undamaged, perform the following electrictel 
check. Retain the packaging’material for possible future 



|A 2-3. ELECTRICAL CHECK. Check the electrical perfor- 

* mince of the inst^ment as soon as possible after 
. receipt. Section V, Performance Checlu will > verify 

instrument operation within the specifications listed in 
Table t-1.‘ Initial performance and accuracy of the 
instrument are certified as stated on the inside frorit’ 
cover of this manual. If 'die instrument does.pot operate 
■ as spwifi^, referto''the following recommended claim 
procedure. . '/I ' ' 

2-^CLAIMte. . ■ •* 

• ■ ■ ■ „ , ^ 

2-&.'The warranty statement applicable to all Hewfett- 

P^kard Company instruments and produ^ is piovided 
'' inside the front cover of this manual, if physical damage 
is found or If operation is not as specified when the 
in^rnent is first, received, notify the carrier and the 

£ ist Hewlett-Packard &les/Servfce Office imrhf- 
ly. 'The &les/Servlce Office will arrange for repair 
or replacement of the Instrument without waiting for 
settlement of a claim wi^ the carrier. For other than 
initial inspection warranty claims, contact the Sales/Ser- 
vice Office. ' 

>’ ' 

2-e. REPACKING FOR shipment. 

• ^ 

2-7. When shipping an Instrument to a He^ett-Paekard ^ 
Sales/Serviqe Office,' .idtaEtUA‘4^ describing required ‘ 
service, and include model number, complete serial 
number^ and return address. 

2-8. Use the orjginal dipping carton and packaging 
matwials for re^ipnoent If the .'Original material is 
neither available or reust^le, use the following: ^ 

a. A double walled carton (see Table 2*1 for test 
sbength‘required). - , 

b. Heavy paper or sheets of cardboard to protect all 
instrumerit surfaces (use a nonabrasive material 



such as polyurethane or a cushioned paper such as 
Kimpak around all projecting parts). 

At least 4 inches of IndustrY- approved, tightly 
packed, shock-absorbing material, such 'as extra 
firm polyurethane foam. ■ 

Heavy duty shipping^ tape to secbre outside of 
carton. \ 



Table 2-1 . Shipping Carton Test Strength 



Gross Weight (lb) ' 


Carton Test Strength (lb) 


up.to 10 


200 


4 lOto 30 


275 


30to120 


350 


120 to 140 


500 


140 to 160 


600 



2-9, PREPARATION FOR USE. 

2;10. POWER REQUIREMENTS. 

2-11. The instrument “requires a power source of either 
115 or 230 volts ac, ±.1(]%.jingle i^ase, 50 to 60 Hz, 
which can deliver approximately 300 watts. A rear panel 
switch provides selection of the line voltage to be used. 

• J'V'WVYWV 

* CAUTION 

Before placing this instrument In operation, „ 
be sure to set the rear panel switch to agree 
with ^e line voltage being used. Refer to 
Figure 3—2, Proper Intensity Adjustment, to 
»old damagir^ CRT. . 

2-12. 230-VOLT OPERATION. When operating from a 
230-volt source, set the rear panel switch to 230, and 
replace Jine fuse FI with a 2-amp slov^Iow type. The' 
fuse, identified in Figure is accessible by removing 
the bottom cover of the instrument 

2-13. THREE-CONDUCTOR POWER CABLE. The 
National Electrical Manufacturers' ^^|^iation (NEMA) 
recommends tirat the instrument panel and cabinet he 
grounded for the protection of operating personnel. The 
instrument is equipped with d detachable, three-con- 
ductor power <»ble which, when plugg^ into an 
appropriate receptacle, grounds the instrument Tha 
offset,.(rcund) pin cn the power cable connector is tiie 
ground pin. To preserve the protection feature when 
operating the instrument from a two-contact, (jutlet, use 
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a three-conductor to two<onductor adapter, and con- 
nect the green lead on the adapter to ground at the 
, power outlet. 

2-14. INSTRUMENT MOUNTING. 

2-15. MODULAR CABINET. The instrument is shipped 
from the factory as a bench Instrument with the tilt 
stand, feet, and plastic trim in place. Top, left side, and 
bottom panel covers can be remo^, giving access to all 
.components and adjustments. L^e sufficient space 
around the cabinet for air circulation. 

2-16. RACK MOUNTING. A kit far converting the 
modular cabinet to a rack mourtk is included. Instruc- 
tions for making the conversion/are given b^low. Refer 
to Figure 2-1 to identify parts. J 

a. Detach tilt stand by pressiiiq away from front feet; 
remove all plastic feet byjpressing metal button 
and sliding each footTree.^ 

b. Aluminum trim strips Uamind each front handle) 
on sides of instrument nwMn adhesive back; use a 
thin-blade tool to remove thm. 



c. Attach a rack-mounting flange,’ using screws pro- . 

I vided in kit, ,fn each space where trim strip Was r 

adhered; ^itlon, large notch flange at Instrfll^j;^ . 
ment bottom. ‘ ^ 

d. Before placing the instrument in a rack above or ' 

below ariother HP Instrument, attach filler strip * ' 

provided with kit between front panels of instru- l 
ments. ^ ; 



2 - 17 . INSTRUMENT COOLING. 

2-18. A forced-aif cooling system is used to maintain, 
required operating temperatures within the instrument 
The air intake and filter are located on the rear of the 
instrument; warm air Is exhausted through' the side panel 
perforations. When operating the instrument, choose a 
location which providiies at least diree inches of cle. rance 
around the rear and both tides, ' . 

2-19. The cooling fan requires periodic lubrication, and 
the filtw should be cleaned, as required, to preverjt 
clogging and restriction of air flow. Refer to Section 
VIII for maintenance instructions. 
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Figure 2-1. Rack Mounting Procedure 
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3-1. INTRODUCTION. 



W' 






3-2. This section contalhs front p^ne| control informa- 
tion and. considerations for operatlm the instrument. 
Contrpls which affect the operatii^. of the power 
supplies and cathode-ray tube are 'located on the 
Instrument front panel; all other controls are located on 
plu9-in units. The instrument includes the high and 
low-vbitage power supplies, a. calibrator circuit with 1 
and 10 volt pk-pk outputs on the front panel, the CRT. 
and a pulse circplt for variable persistence and storage 
operation. ^ . - - 

♦ P 

3-3. FRONT PANEL COMPONENTS. 

3-4. Figure 3-1 identifies the front panel controls and 
'gives a brief functional description of each. Additional 
information on some of the controls is given below. A 
more detailed description of some of the controls and 
their function in variable persistence and storage opera- 
tion is given in this section lender Control Functions. 



iTR/ 



3-5. TRACE ALIGN. The TRACE ALIGN adjustment Is 
provided to compmsate for manufacturing tolerances 
and external magnetic fields which may affect the CRT 
trace. The adjustment should be made when the trace 
does not appear parallel with the horizontal lines on the 
.CRT graticule. To adjust the TRACE ALIGN, press the 
STD pushbutton, and adjust a free-running trace on the 
CRT; rotate the TRACE ALIGN adjustment as required 
to make tKe trace parallel to the graticule lin«. 

3-6. BEAM FINDER. A very high dc input signal may 
drive the trace off the CRT. screen. When the BEAM 
FINDER pushbutton is pressed, the trace will be 
returned to the screen regardless of the setting of 
horizontal or vertical POSITION controls. If pressing the 
BEAM FINDER pushbutton does not return a beam to 
the viewing area, hold the BEAM FINDER depressed 
and gradually adjust the INTENSITY.control to obtain a 
. visible trace. 

3-7. ASTIGMATISM. Tlie ASTIGMATISM adjustment is 
provided to ensure uniform focus of the trace over the 
entire CRT screen. To adjust the ASTIGMATISM, press 
the STD pushbutton, center a low-intensity spot on the 
CRT screen (PERSISTENCE to MIN) and adjust FOCUS 
and ASTIGMATISM for a small, round, sharply focused 
spot. ' 

s 

3^, REAR PANEL COMPONENTS. 

3-9. 115/230 VOLT SWITCH, This switch, located at 



the, bottom of the rear panel, must be set to the position 
which corresponds to the line>voltage to be used. The 
instrument is shipped with a 4-amp fuse instatied for 
115-volt operation. Ifithe instrument is to be connected 
to a 230-volt -outlet, change the fuse, to a 2-amp, 
slow-blow type, > ’ 

' . ^ 
3-10. Z-AXIS INPUT. The Z-AXIS INPUT terminals and 
selector switch ere on the rear panel of the instrum^ 
To externally modulate the trace intensity, set the' 

. switch tOi EXV, remove the shorting strap, and connect 
the modulation signal to the terminals. The amplitude of 
the pulse required to blank the trace depends on the' 
fr»t panel INTENSITY corib-ol setting, and isapproxi- 
maftly 20 volts positive for normal intensity settings. 
Wh'en not using external intensity modulation, connect 
the strap across the terminals and set the switch to INT. 

3-11. PLUG-IN UNITS. 

3-12. For normal operation, install a vertical plug-in in • 
the lower compartment and a tinie base ptug-in in the 
upper compartment The compartment divider must be 
used to provide proper shielding between the plug-in£. 
For double size piug-ln operation, remove the divider. 
All plug-ins installed should be securely locked in' place 
with the plug-in front panel lock knob. 

3-13. Deflection- plate sensitivity may vary slightly from 
one CRT to another. This may necessitate adjustrhent of 
the sensitivity calibration of plug-ins installed in the 
instrument for the first time, 6r when moved frim one 
instrument to another. Refer to the Operating and Service 
Manual furnished with the plug-in unit for the sensitivity 
calibration adjustment procedure. 

» 

3-14, OPERATING CONSIDERATIONS. 

NOTE 



Always allow at least IS minutes warm 
before attempting to use the instrument 






3-15. DEFINITIONS. 

3-1 6. Several words and phrases, the definition of which 
may vary slightly from. common usage, are used to 
describe the operation of the instrument The definitions 
of these words and phrases are as follows: 

a. WRITE,- To transform an input signal into a 
. visible display on the CRT screen. 
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TRACE ALIGN: Adjustnent to $e( trace parallel 
with horizontal graticule lines. 

2. - ASTIGMATISM: Adjustment to set roundness of 

CRT beam. 

3. ‘POWER: ON position connects ay power to 

Oscilloscope and lights POWER indicator. 

4..* STORE: Retains displayed signal at rWuced 
intensity for long time storage. 

TIME: Control for setting storage time length, iv 
FAST: Operates CRT at maximum writing speed 
with variable persistence. 

PERSISTENCE: ’Controls endurance time of 
displayed signal. 



5. - 

6 . 

7. 



8 . 

9 

10 . 

h 

12 

13 



4, “14 



STD: Operates CRT at normal writing. speed with 
variable penistence. 

ERASE: Removes stored or written displays. 
INTENSITY: Control for setting intensity (bright- 
ness) of CRT display. 

CON V : Selects operation as standard oscillqscope. 
FOCUS: Consol for focusing beam on CRT. 
BEAMFINDE’R: Momentary switch to return 
beam to CRT screen regard fess of vertical and 
horizontal POSITION contrbl'settings. 
CALIBRATOR: 1 and. 10-volt pk-pk, 60 Hz, 
calibrated square wave outputs. 









■!> 



r> 



Figure 3-1. Model 141B Controls 
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b. PERSISTENCE - The length of time a single 
sweep-written display remains visible on the CRT 
screen (Intensity and sweep time constant). 

c. STORE - To retain, at reduced intensity, a 
display which has been written on the CRT. 

d. ERASE - To remove all displays and blooms 
which have been stored or Written with persistence 
on the CRT. 

e. INTENSITY - The brightness of a display as it is 
written on the CRT screen (persistence and sweep 
time constant). 

f. BLOOM -- A, visible, non-symmetrical expansion 
of a display written on the CRT screen. Figure 

g. FADE POSITIVE — Appears as random green 
areas on a dark background in MAX. PERSIS- 
TENCE, Figure 3-7. 

h. BACKGROUND ILLUMINATION - A green 
cloud of illumination visible on the CRT screen. 
Figure 3-3. 

i. SWEEP TIME — The time (in seconds, millise- 
conds, or microseconds) required for the beam to 
move horizontally one unit of distance (division) 
across the CRT screen, when writing a display, 

f. FADE NEGATIVE^ A condition in which a 
portion of the trace or screen begins to dim. 

k. BURN - A burn is'permanentdamage.to^^e CRT 
phosphor or mesh resulting from exces^e inten- 
siw being maintaiiled for too long a period. 
Phosphor bums ap«ar as a discolored area on thy 

' CRT screen. Mesh oums appear as spots or traces 
that are darker than the back^ound illumination 
in the MAX. PERSISTENCE, FAST WRITE 
modes. 

3-17. CONTROL FUNCTIONS. 



> CAUTION < 

Excessive intensity may damage the CRT stor- 
age mesh. The INTENSITY setting for any 
sweep speed should be less than that intensity 
which just eliminates any trace blooming with * 
minimum PERSISTENCE setting. 



3-18. PERSISTENCE and INTENSITY. These controls 
contribute t^he duration of display afterglow. Always 
set PERSIS:WiCE and INTENSITY' as shown in Figure 
3-2. The PERSISTENCE control sets the rate at which a 
display is erased; INTENSITY sets the brightness of the 
trace as it- is written. With a given PERSISTENCE 
setting, the actual duration of trace afterglow may be 
increased by ' increasing the INTENSITY. Since the 
- PERSISTENCE control sets the rate of erasing a written 
display, it follows that a brighter trace will require mace 
time to be erased. Conversely, a display of low intensity 
.ywill disappear more rapidly. The same principle applies 
' tp a stored di^tay of high and low intensity. 

3-19. PUSHBUTTON SELECTORS. These controls 
select the n>ode in which the CRT functions. In the STD 

/ 



or PAST modes, pressing the ERASE pushbutton 
removes all stored and persisting displays from the CRT. 
The STD and FAST modes are the only conditions in 
which a variable persistence display may be written, on 
the CRT screen. The STORE mode disconnects the STD, 
FAST, ERASE, and.CONV functions and retains written 
displays at reduced intensity on the CRT. The duration a 
stored display may be viewed Is determined by the 
setting of the TIME. control. INTENSITY, PERSIS- 
TENCE, and ERASE do not function in the STORE 
mode. 

3-20. STD MODE. In the STD mode, pressing the 
ERASE pushbutton establishes ^e CRT in a condition 
for variable persistence display of a signal which .later 
can be stored. Use the minimum INTENSITY and 
maximum, PERSISTENCE required to obtain the desired 
display. 

~T * ■ ■ 

3-21. FA^ MODE, In the FAST mode, when the 
' ERASE pushbutton is pressed, the CRT storage surface 
is primed to allow much faster writjng on?)t^e storage 
surface. However, the display has reduced 'contrast and 
fades positive more rapidly. Contrast and 'storage time 
are also reduced in this mode, 

3<22. CONV. Selection of this operating mode disables 
the variable persistence and storage functions and the 
‘ instrument operates as a conventional, general purpose, 
oscilloscope. Always adjust INTENSITY in S^ mode 
.with minimum PERSISTENCE so the display^oes not 
blpotn, then switch to CONV. The PERSISTENCE 
control does not function in CONV mode. 

3-23. STORE. Pressing the STORE pushbutton permits a 
written display to be stored at reduced intensity in the 
oscilloscope for comparison, measurement, or photo- 
graphy at a later . time. The TIME control varies the 
length o(Jjme a display can be stored. This time varies 
frorh: 15 seconds with a minimum TIME control setting, 
when writing in FAST mode and transferring to STORE 
mode; to over 2 hours with a maximum TIME control 
setting when writing in STD piode and transferring to 
STORE mode. Light output is inversely proportional to 
storage time. 

• 

« 

3-24. ERASE. Pressing the ERASE pushbutton 
removes stored or written displays from the CRT when 
operating in either FAST or STD modes. A display that 
has been stored or written at a high level of INTENSITY 
may remain partially visible after the ERASE push- 
button has been released. It may be necessary to press 
and release the' ERASE pushbutton more than once to 
complete erasurie of these displays. 

3-26. OPERATING TIPS. 

3-26- These operating tips will provide the operator with 
a faniiliarity with instrument controls and aid in 
obtaining desired CRT display. 



3-3 




Model 141 B 



J 






'{i ; ! iftm> twi» n.wtCg ' 

V.' . •■. v31PW'"'> ' - ••» x-^B - 






.;':■ r;\jj **■"■' *' \w- 

i: , :t4m i « S' 5^ « « 



I 2 3 4 



VARIABLE PERSISTENCE MODE 

« 

1 . Press the STD pushbutton.. 

2. Rotate PERSISTENCE control fully ccw. 

3. Adjust INTENSITY to a point prior to the point 
trace blooming appears. 



‘ CONVENTIONAL 

1. Press the STD pushbutton. 

2. Rotate PERSISTENCE control fully ccw. 

3. Adjust INTENSITY to a point prior to the point 
trace blooming appears. 

4. Press the CONV pushbutton. Do not increase 
INTENSITY. . ' 



1« CAUTION -K 

SjUUUUkAA/ 

Trace blooming. Figure 3*6, is the best indica- 
tor of excessive INTENSITY which can damage 
the CRT. However, blooming docs not occur in 
the CONV mode. Therefore, do"not increase 
intensity when in CONV mode. Always be sure 
to' repeat above procedure each time sweep 
speed or input signals change. 
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a. The persistence uniformity in STD Writing Speed 
can be considerably Improved by adjusting 
ASR45, STD Collimator Adjust, to reduce the size 
of the useable display area.' 

b. For variable penistence operation, use minimum 
INTENSITY and maximum PERSISTENCE com- 
patible with the desired display^ (See Figure 3-4). 

c. Use Writing Speed in FAST only for fast, sweep 
time, single-shot displays, or to* improve the- 
unlformlty of trace intensliy. The FAST WRITE 
mode causes more rapid positive fading on the 
CRT and persistence or storage time qf the display 
is thus reduced. 

d. To store a display, press the STD pushbutton and 
adjust INTENSITY and PERSISTENCE for the 
desired display and tiien press the STORE push- 
button. 

e. To view a stored display, adjust the TIME control 
until the stored display has the desired brightnea. 

f. To store more than one display, press the STD 
pushbutton, set PERSISTENCE fully clockwise 

. and INTENSITY as required; allow the first 
display to be written on the CRT. Set INTENSITY 
fully counterclockwise, and connect the second 
signal to be stored. Reset vertical POSITION if the 
second display is not to be superlmpos^ on the 
first. Slowly rotate INTENSIlV clockwise until 

a ' 




*» 

Figure 3-3. Background illumination immediately 
after erasing with WRITING SPEED in FAST and 
PERSISTENCE to MAX, 




the second display appears. Press the STORE 
pushbutton end both displays are stored. 

g. A display stoi^ when Instrument power is fumed 
off will remain stored for several days.* To observe 
a stored display, press the STORE pushliuttoli, 
and set the vertical position, control ccw More 
turning on the instrunnent. Then ^just the Ij ME 
control until the stored display is visible. , 

h. To erase all persistent (|r stored displays, prea the 
STD pushbutton and rotate the PERSISTENCE 
control fully counterclockwise, or prea/ the 
E RASE pushbutton ' for approximately/ one, 
second, then release. 




3-27. SINGLE-SHOT OPERATION. 

3-28. To write with persistence or store a single-shot 
phenomena, trial setting of INTENSITY is the best 
approach. The amplitude of the phenomena and the 
sweep-time required to display it will affect the persis- 
tence. For example, with maximum PERSISTENCE and 
some settings of INTENSITY, a single-shot straight-line 
trace may bloom as shown in Figure 3-5, while a 
single-shot signal with amplitude variations of several 
divisions may hot cause blooms (Figure' 3-6). To 
determine the best INTENSITY setting,^connect a signal , 




Figure 3-4. Variable penistence with aslow, 
repetitive sweep. 




Figure 3-6. Single-shot disolay with INTENSITY 
aqd PERSISTENCE set the same as Figure 3-5. 
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Figure 3-7. Fade positive wh^ occurs after Pushbutton 
Selector 1$ ieft in STD for 2 to 4 minutes.^ 



Figure 3-8. Single-^ot 20 usec/div display. 





Figure 3-9. Same display as Figure 3-8 after three, 
minutes in STD. 



J 

which approximates the sweep time and amplitucto^f 
■ the single-shot signal to be written. Set PERSISTicNCE , 
fully clockwise and trigger a single sweep of the test 
signal. Set the INTENSITY as far clockwise as possible 
without causing bipoming. Repeat the single sweep 
signal, erasing the display and setting the INTENSITY 
after each trace until die desired display is obtained. 
This setup should give maximum penistence to the 
single-shot display. After the single-^ot signal has been’ 
written, the display may be retained Jot a long period of 
time by pressing the STORE pushbutton and setting the 
TIME control to MAX. 



3-29. Single-shot" signals which require a beam speed, 
faster then 50 microseconds per division can be written 
with more brightness by setting the WRITING SPEED to 
FAST. The screen will be unevenly Illuminated after 



Figure 3-10. Small bright spots caused by minute 
imperfections in storage mesh. 



erasing when WRITING SPEED is in FAST, however, 
the INTENSITY can be set high enough to make the 
display visible through the illuniination. A display 
written with WRITING SP^EED set to FAST will be 
obscured by positive fading more rapidly than a display 
vwitten with WRITING SPEED set to STD. 

3-30. Single-shot sigi^ts which require a beam speed 
between 20 and 200 rrflcroseconds per ’division may have 
low brightness at some location on the screen. Fire a 
single-shot test signal with INTENSITY and PERSIS- 
TENCE fully clockwise and WRITING SPEED in STD, 
and if the center brightness 1^ low, wait for one to three 
. minutes for.the low-brightness area to become bri^ter. 
Likewise, if the entire display brightness appears below a 
usable level, or the display is not visible at all, wait for 
one' to five minutes for the display to appear -(Figures 
3-8 and 3-9). • 
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SECTION IV 

PRINCIPLES OF OPERATION 

■i 



4-1. OVERALL FUNCTIONAL DESCRIPTION. 

1 ^ ^ 

4*2. Refer to the block diagram, Figure 4'1, for this 
explanation. The Model 141 B 0$ci1,loscope has four 
main circuits; a low-voltage supply, a high-voltage 
supply, a calibrator circuit, and a pulse circuit. The 
horizontal and vertical amplifier circuits are in the 
plug-in units and operate dirmtly into the CRT. 



plif^-ins for sensitivity calibration. Accuracy of the 
calibrating signals is i.1%. 

4-5.HIGH-VOLTAGE SUPPLY. A transistorized oscilla- 
tor and a step-up transformer are used to generate 
negative and positive high voltages for the Cf^T. Both 
the -t-6600'Volt and -2350Arolt supplies are electronically 
regulated. 






i' 



>4-3. LOW-VOLTAGE SUPPLY. The low-voltage supply 
uses 1 15 or 230 volts ac (rear panel switch), single phase, 
50-60 Hz. Output voltages are -12.6, -100, +100* and 
+248 volts dc; all outputs are fused aiid electronically 
regulated. Voltages are distributed to the high-voltage 
wpply, the calibrator, pulse circuits, anpto the horizon- 
tal and vertical plug-ins. The low voltage transformer 
supplies 6.3 Vac to the main filament of the CRT and as 
a signal to the calibrator. 

4-4. CALIBRATOR. The 6.3 Vac applied to the calibra- 
tor circuit is shaped |ito a square wave (of line 
frequency) and applied fo two front-panel conn^tors, 
10V and )V (peak-to-peak amplitude). The 1-volt 
output is also appli^ to the vertical and horizontal 



4-6. PULSE CIRCUIT. This circuit generates pulses of 
variable level and rate. These pulses and other dc 
voltages, from the circuit are applied to the storage and 
persistence elenients in the CRT. .(Ml voltages from the 
low-voltage supply are used in the pulse circuit. 

4-7. CIRCUIT DESCRIPTION. 

4-8. LOW-VOLTAGE SUPPLY. 

4-9. The low-voltage supply consists of +1 00-volt supply, 
■ibOwolt supply, +24Q volt supply and -12.6 volt supply. 
The +100 volt supply is independent and provides a 
reference voltage for the -100 volt supply. The +248wolt 
and -12.6-^olt supplies are dependent on the -1 00-volt 
supply for reference voltages. 
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4-10. Figure 4*2 Ts a simplified block diagram' of the 
regulator used In the low-voltage supply. The series 
regulator acts as a variable resistance' in the regulated 
output. A sensor (o'r differential amplifier) compares the 
output voltage with a 'reference voltage. The driver 
(emitter follower or amplifier) controls the bias pn the 
series regulator, which effectively controls the series 
resistance. Any change in output voltage 1$ fed back to 
the series regulator. The change in series resistance a'hU the 
resulting voltage drop is opposite to the output voltage 
change; thus, the output voltage Is maintained at ;a 
constant level.' 



compared with a sample of '1(X)-volt output across 
A2R35. The error voltage sensed by differential amp- 
lifier A2Q7/A2Q8 is applied through driver A2Q6 and 
' series regulator Q^. The series regulator bring the -100 
volt supply back Irrtb proper balance with respect to the 
-t-lOQ-volt supply. Ac voltage from T1 is rectified by 
A1CR9-A1CR12,^fjartIallv filtered by C4/CS/A2R27, 
and the resulting 'dc voltage' is applied by the series 
regulator, Q3, td the '-1(X)-volt output Regulation is 
obtairiM as in the -f l 00-volt supply. A2R1 1 C adjusts the 
-100-volt jputput, and fuse A2F3 provides overload 
protection: ' 



4-1 1. Figure' 8-10 is a schematic diagram of the low - 
volta^ supply. The primary winding of transformer T1 
is wired through a rear panel switch for*quick conversion 
to either 115 or 230-Vac operation. Line voltage is 
‘ applied to the primary of T1 through an on-off syvitch, a 
fuse and a thermal switch. Pilot lamp DS1 lights when 
power Is applied to T1. Two shunt resistors are 
connected to' the* •^248- volt supply to reduce series 
regulator power dissipation when high-current plug-ins 
are used. The shuntt are wired one to each rear panel 
plug, and the internal wiring of the plug-in determines 
whether the shunt is dr is not used. 

4-12. +100 VOLT SUPPLY.. The ar. voltage from 
secondary of T1 is rectified by A1CR5-A1CR8 and 
partially filtered by C3 and A2R17. The resulting dc 
voltage is applied through the series regulator, Q2, to the 
output. Differential Amplifier, A2Q4/A2Q5 compares . 
the voltage across A2V1 with a sample of the output 
voltage. Any tendency of the output voltage to change 
is applied to the base of driver A2Q3 which controis 
bias on regulator Q2. The series regulator Q2, compen- 
sates for the chartge In output voltage by its change in 
serles'resistance and restores the output level to normal. 
The +100 volt output Is adjusted by A2R1 IB and fuse 
A2F2 provides overload protection. 



4-14. +248 VOLT SUPPLY. Sensor amplifier, A2Q2, in 
the +248-volt supply senses any variation in the output 
voltage with respect to -100 volts. The error voltage is 
amplified by driver A2Q1 which applies corrective bias 
to series regulator 01. A2R11A adjusts the +248-volt 
output and fuse A2FL provides overload protection. 
A2CR4 provides temperature compensation for A202 
and is normally forward-biased. « 

4-15., -12.6 VOLT SUPPLY. Sensor amplifier A2Q11 
senses ,any variation of output voltage with respect to 
-100 volts and applies the error voltage to driver 
amplifier A2Q9. The driver increases signal current to 
the level required to control series regulator 04. The 
-12.6-volt output isadjustedby A2R47A. Current limiter,' 
A2010, a protective circuit for the.series regulator, is 
normally biased off. If an overload occurs across the 
-12.6‘>volt output, the base of A2Q10goes positive by 
the voltage drop across R11 minus the forward voltage 
drop acrxKS A2CRl6, turning A20ld on. The, collector 
of A2Q10 is applied throu^ A2Q9 to the base 
of series regulator Q4' ‘reducing the current flowing 
through Q4. The current which then flows through the 
external overload is limited to the current required to 
keep A2Q10 on. Additional overload protection is 
provided by fuse, A2F^4. 



4-13. -1(X) VOLT SUPPLY. Refer^ce voltage for the 
-ipOsvolt supply is taken from the output of the +100 
wt supply. The reference voltage across A2R31 Is 
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4-16. CALIBRATOR. 

4-17. The schematic diagram of the Calibrator circuit is 
shown in Figure 8-10. The circuit consists of three par^: 
a tunnel diode square wave generator, a transistor 
switch, and a calibration network. 

4-18. 6.3 volts ac is applied through A2R50 to tunnel 
diode A2CR19, which generates a square wave at line 
frequency. Transistor switch A2Q12 is off during the 
time of the positive half-cycle of the square wavja (when 
the voltage at the base is close to zero), and the collector 
voltage is thus at a level set by breakdown diode A2VR6 
and A2R47B. When the negative-goii^ pprtion of the 
square wave is applied to the base -of A2Q12, the 
transistor conducts heavily, effectively shorting the col- 
lector to ground. The output of the Calibrator becomes 
zero volts. At the end of the negative input half-cycle, 
the bias of A2Q12 returns to zero, the transistor is 
switched off, and .the output returns to its previous 
value. - . 



Figure 4-2. Regulated Power Supply Block Diagram 
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Figure 4*3. High-Voltage Power Supply Block Diagram 



, 4-19. Tunnel diode bias current is supplied through 
A2RS1, The bias current sets an operating level for the 
diode which affects the symmetry of the square wave 
output. Cal adj A2R47B, is used to set the dc voltage at 
the collector of A2Q12 to -10 volts when the transistor 
is off. Breakdown diode A2VR6 reduces the output 
impedance, and provides the temperature compensation 
for the circuit. Volta^ divider A2RB4/A2R55, reduces 
. the 10-volt output to 1 volt. Both 10 and 1-volt outputs 
. are available at the front panel of the instrument, and 
the 1-volt output is available to both plug-ins. 

4-20. HIGH-VOLTAGE SUPPLY. 

4-21. FiguVe 4-3 is a block diagram of the high-voltage 
'supply. The output of a regulated transistor oscillator is. 
stepped-up in voltage and applied to a series of high 
volta^ rectifiers. The positive .output of the voltage 
triplet is connected to the post-accelerator of the CRT. 
The negative' output voltages are used in the gqn 
assembly of the CRT and its associated contiols. The 
Z-axis input -can be used to apply intensity modulating 
signals to the CRT. ^ . ■ 

4-22. Figure P-13 is a schematic diagram of die high- 
voltage supply and the CRT. Oscillator A2Q 13 operates 
at a frequency of approximately 32 kHa. Any change in 
the output voltage is applied to A2Q15, which converts 
the voitbge change to a current change. This current 
change is applied, by emitter foilower A2Q14, to the 
base of the oscillator transistor. The amplitude of 
oscillations is changed in such a direction as to oppose 
the original output voltage change. High-voltage adjust 
A^R63 sets the amplitude of oscillation to produce the 
correct output voltage. 



4-23. Two separate negative supplies arc used, ohe for 
the control grid of the CRT, and one to provide CRT 
cathode and focusing voltages. Both supplies use half 
wave f'ectifiers (A2CR23 and A2CR24). The u’nblanking 
ga{e (rom the horizontal plug-in (pin 1,J2I is applied to 
the return side of the grid supply, and changes the 
negative grid voltage by about +50 volts to unblank the 
ti^ace. A positive pulie of about 20 volts will blank the 
tracewhen applied to Z-axis input. When Z-axis inpOt is 
not used, S4 is set to INT to receive chopped blanking 
from a dual-trace plug-in. ‘•iJJ 

t 

'4-24. The voltage tripler circuit provides the 6.6 kV 
post-accelerating voltage applied to the CRT. 

4-25, The ASTIGMATISM adjustment, R8, adjusts the 
roundness of the spot, and the Geometry adjustment, 
A2R72, is used to optimize pattern shape. 

4-26. STORAGE CRT. 

4-27. Refer to Figure 8-13 for the schematic diagram of 
the storage CRT, VI. The CRT contains the conven- 
tional electron (writing) gun, deflection plates, post- 
accelerator, and phosphor screen. In addition, there are 
two floodguns, a collimator, a collector me^, and a 
storage mesh. These added elements make possible the 
variable persistence and storage funptions of the instr- 
ument. - ■ 

4-28. FLOOD GUNS. Two flood guns are physically 
located on the electron gun, outside of the hoRzontal 
deflection plates. Horizontal drivers, A6Q1 and A6Q2, 
prevent flood gun electrons frorh flowing through the 
deflection plates to the output stage of the plug-in. The 
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Theory 

gum operate continuously when the power switch is on. 
An electron cloud, wh|ch Is emitted by the flood guns, is . 
accelerated toward the CRT screen by collimator and 
collector mesh voltages. These elecuons make stored or 
persisting displays visible. They are also used to erase 
stored and persisting displays. 

4-29. COLLIMATOR. The collimator Is an internal 
coating along the tapered portion of the ORT. A positive 
voltage applied to the collimator' focuses the fjood-gun 
electrons. The flood-gun electrons are formed into a 
column perpendicular to, and approximately equal to 
the width of the CRT screen. 

4-30. COLLECTOR MESH. The collector mesh is 
between the flood guns and the storage mesh (closest to 
the storage mesh). It. is always positive with respect to 
the storage mesh except in the ERASE mode of - 
operation; both are Ufen at the same potential. In 
addition to accelerating flood gun electrons, the collec- 
tor mesh also repels positive ions generated by the flood 
guns 

4-31. STORAGE MESH. The stor^ mesh is just behind 
the CRT screen and is coat^ with non-conducting 
material. It is statically held at a slightly positive 
potential (approx iniately. volts). When the electron 
beam 'from the writing gun strikes the mesh coating, 
secondary electrons are emitted. This secondary emis- 
sion creates a pattern of positive potential identical to 
the movement of the beam. Flood gun electrons ar6 
accelerated by this 'positive potential pattern and, strike 
the phosphor screen,' thus-creating a visible display. 

a 

4-32. The storage mesh is pulsed . with pulses of 
approximately 1 1 microseconds duration. These pulses 
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erase the positive pattern on the storage mesh ^y 
discharging the mesh coating. Time required for this 
erasing operation is determined by the pulse repetition 
rate. The positive pattern on the mesh may als 9 be’; 
neutralized manually by connecting the collector and 
storage meshes (ERASE)'. The high positive potential 
(approximately +156 volts) allows more uniform dis- 
charging of the surface. When the storage mesh is 
disconnected frorn the collector mesh and returned to 
+3 volts, thb coated surface Is at a uniformly equal 
potential of -9 volts. In' both cases, the screen has no 
illumination. The pattern may be lost by the storage 
mesh fading positive and allowing the entire icreen to be 
illuminated. This occurs when positive ions from the* 
flood gun raise the surface ^tential of the storage me^ 
in random areas sufficiently to allow flood gun electrons 
to strike the screen. 

4-33. PULSE CIRCUIT. 

4-34. Figure 44 is a simplified block diagram of the 
pulse circuit. The pulse circuit supplies pulses of variable 
repetition rate to control the operation of the CRT. The 
pulse timer generates a pulse which triggers the mono- 
stable multivibrator. The two^outputs of the monostable 
multivibrator are applied to the pulse stretcher and 
output pulser. The pulse stretcher applies pulses to the 
accelerator of the CRT to control storage time of the 
display. 

4-35. The output pulser a positive voltage to the 

storage mesh of the CRT. The erase timer provides a ’ 
signal to the monostable multivibrator and output pulser 
to generate an erase pulse and also triggers the blanking 
circuit. The blanking circuit energizes a relay in the high, 
voltage supply .which app(i^ a blanking voltage to the 




Figure 44. Pulse Circuit Block Diagram 
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CRT. The CRT cotl^ator voltage Is supplied by a linear 
amplifier and conti^ted by the selection of the writing 
speed at the front panel. 

4-36. STD AND FAST MODES. 

4-37. PULSE TIMER. Figure 8-1 6 is a schematic diagram 
of the pulse circuit. Setting, th^a front panel PERSIS- 
TENCE control, RIO, determines the amount of current 
available from the pulse timer, current source, A5Q1. 
A5C1 charges to a potential which turns A5Q2 on. 
A5C1 discharges throu'gh ASQ2, A5Q2 turns off, and 
ASCI again begins tof, build a ramp voltage. The 
repetition rate of this action is controlled by the setting 
of' the* front panel PERSISTENCE control. The output 
of A5Q2 is a 0 to 10. kHz pulse with a very sharp spike 
which ii coupled through A5C2 to the monostable 
multivibrator. This portion of the pulse circuit is active 
m'all modes. - . 

4-38. MONOSTABLE MULTiyiBR^OR. The multi- 
vibrator, A5Q3/A5Q4, operating In a monostable state, 
receives pul^ from the pulse timer, and applies a 
negative-going pulse (approximatelyi tO usee wide) to 
A5CR3. 

4-39. OUTPUT PULSER. The negative-going pulse from 
the monostable multivibrator allows ASCR7. to become 
forward biased with a current controlled by the setting 
of the fast write depth adjustniint ASR14A, or |he. 
standard write depth adjustment, A5R10A, depending on 
whe^er FAST or STANDARD mode is being used. This ' 
current pulse is amplified and converted to a voltage 
pulse by A5Q7/A5Q8 and applied to the Storage Mesh 
Backing Electrode. 

440. ERASE TIMER. The Erase Timer circuits are in a 
quiescent state during operation in either STANDARD 
or FAST write modes. When erase timer A5Q9 is turned 

■ off, A5CR8 in the erase pulse shaping circuit Is back 
biased. This effectively disconnects the erase timer 
circuit from the output pgtsef. 

441. At the instant the ERASE pushbutton is pressed. 
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Figure 4-5 point A, the following actions take place 
sinlultaneously: 

a. The collector mesh potential of -i-156 volts is 
applied to^ the junction of A5R27 and A5R28. 
This voltage causes A5CR14 to become reverse-, 
biased, which protects A8Q7 and A5Q8. 

b. The -fiSB volts applied to A5R27 turns A5Q9 on 
which charges A5e8 to 0 volts. This action turns 
on A5Q1S/A5Q16 through A5R 53 which blanks 
the CRT write gun by means of at^elay closure on 
the power supply board. 

c. Zero volts on ASR17 r^uces the output of 
amplifier A5Q7/ASQ8 by. approximately -12 volts. 
A5Q3 is turned on by cuireht through A5R7 
which allows amplifier A5Q7/ASQ8 to reach its 
full output amplitude, less the reduction in amp- 
litude due to the current through A5R17. The 
result Is approximately 4 volts. 

d. The circuits remaiq in this state, as long as the 
ERASE pushbutton is pressed. .‘ 

442. When the ERASE pushbutton Is- released. Figure 
4-B points, the following circuit actions occur simultan- 
eously: 

aJ A5Q9 is turned off. 

b. The voltage on A5C8 begins to discharge from 
approximately 0 volts toward -12.6 volts. Figure 
4-5 point C. 

c. The voltage change across ASR17/A5VR1 causes 
the output of amplifier A5Q7/A5Q8 to increase 
from about 4 volts. The inaease is in the form of 
a ramp to the output voltage determined by the 
FAST or STD Write Depth Adjustment. When 
A5VR1 is no longer conducting the ramp stops. 
Figure 4-5 point 6. 

d. A5Q3 is held in saturation by A5R7. This estab- 
lishes the output voltage of amplifier A5Q7/A5Q8 
and also provides for over-colllmation' through 
A5R40, A5C9 and A5CR19. 

e. When A5C8 voltage decreases to -12.6 volts, A5Q3 ‘ 

turns off (Figure 4-5 point E), and the output 
pulser returns to the quiescent voltage of approxi- 
mately 3.3 volts. Collimator voltage returns to the 
nominal value. i 

443. At this point, all pulse cjrcut^ have returned to the 
condition they were in prior to pressing the ERASE 



Table 4-1 . Current Capability 



Supply Voltage and 
J1^2 pin number 


Current Available at 
each Jack (J1 andJ2) 


+248 Vdc 


9 


0-50 ma 


+248 Vdc 


9 


50-100 ma (pin 2 must 
be wired to pin 3 in the 
plug-in.) 


+100 Vdc 


2 


0-137,5 ma 


•100 Vdc 


6 


10-200 ma 


•12.6 Vdc 


21 


0-0.9amps 


6.3 Vac 


13-14 


0-3.25 amps 
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pushbutton, and pulses from the pulse timer may again 
be applied to the storage mesh backing electrode. 

4-44. PULSE CIRCUIT: STORE MODE. 

445. FLOOD GUN GRID CONTROL. Pressing the 
STORE Dushbutton removes +156 vojts from A5R19 
and A5R50. This turns off A5Q5 and pulses from the 

• monostabie multivibrator are now coupled through 
A5C5 to ttie base of A5Q6. During the 10 usee that 
A5Q4 output goes positive, A5C5 is charged. When 
' A5Q4 output goes negative, A5CR9 is back biased and 
A506 turns off. The collector of A5Q6 goes positive 
until A5C5 is charged and turns A5Q6 back on. This ; 
pulse has a duration qf approximately 60 usee. This 
pulse Is applied to the flood gun acceteratof, which turns 
the flood gun on for the pulse duration. 

446. The repetition rate of these ppsitive’pulses at the 
collector of A5Q6 is now determioikl by the setting of 

' the STORE TIME control, R9, which replaces the 
PERSISTENCE control when the STORE pushbutton Is 
pressed. 

447. The write gun is blanked by A5Q16 through ihe 
action of A5Q14 and A5Q15. 

' 448. PULSE CIRCUIT: CONVENTIONAL MODE. 

449. When the CONV pushbutton is pressed, a +100 



volt potential is removed from A5R25, and the voltage 
divider A5R26/A5R26/A5R27 brings the storage mesh 
backing electrode to approximately 29 volts. A6CR13 is 
reverse-biased* preventing output pulser signals from 
passing through. This action produces conventional 
oscilloscope operation by disabling the variable p^l*- 
tence mode. 

4-50. Wien the oscilloscope ii turned off, a display 
1 stored on the CRT is protected from* unlnteoflonal 
; erasure by A5Q17 and the associated circuit. 



451. TRACE ALIGN. 

452. The trace align coil. LI, is located around die 
CRT, near the screen. Adjustment of TRACE ALIGN, 
R7A/B changes the magnltud^hd direction of cuttent 
through the coil and rotates W^jaw Into alignment 
with the CRT graticule. 

4-53. PLUG-IN KIT FABRICATION- 

454. The HP Mwlel 10477A end, Model 10487A 
Accessory Plug-ins are blank plug in units for the 
instrument. These twg units permit the user to design his 
own fpecial-purpose circuits. Current available from each 
of the instrument power supplies is shown in- Table 4-1. 
Do not exceed the capabilities in Table 41.' 
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SECTION V 

; PERFORMANCE CHECK AND ADJUSTMENTS 



S-1. INTRODUCTION. 



5-2. Instalment perfonnarice checks and adjustment 
procedures are contained in' this sec^on. The purp<^ of 
this information is to indicate whether or not instrument, 
operation is within'the. specifications of Table 1-t and, 
if not, how to calibrate the instrument Troubleshooting 
information, component location photographs and sche* 
mati<r diagrams are in Swtion VII (. Enter results of 
initiar^rformance check,, in the Performance Check 
Record located in this section. Remove form from the 
manual and file for future reference. 

5- 3., TEST EQUIPMENT. 

6- 4. Test equlprhent required to check and maintain 
instrument performance is listed in Table 5-1. Equivalent 
test equipment can be substituted if necessary. For proper 
results, make sure that all test equipment has been recently 
calibrated. Use a non-metallic screwdriver when making 
adjustments. r 

5-5. PERFORMANCE CHECK. 

5-6. PRELIMINARY SET UP. 

&7. a. Install time base and vertical plug-ins. 

b. Adjust time base for a freerunning f msec/div 



GNO. 



c. Set vertical plug 



ug-in 'irlpi 



ut switch to OFF or 



.1 



d. Set controls as follgws: 

INTENSITY . . . . MIN. 

» ■ . . It ■ 

PERSISTENCE i ....... . . MIN. 

MODE.! -...STD. 

5-8. Turn instrument on and allow a 15 minute Warm-' 
up period. 






CAUTION 



/ 



The INTENSITY control should never 
be set high enough to cause bloon^. ^ 
Excessive intensity <»n permanently 
damage the CRT storage mesh. 



5-9, BEAM FINDER. 

5-10. a. Rotate vertical and horizontal position controls 
fuily clockwise. 



sweep. 



Table 5-1 , Recommended Test Equipment 



1 , Instrument 


' Required 

Characteriistics 


Required 

For 


. Type 


Model, 


Voltmeter - 
. Calibrator 


HR HOI 738 BR 

\ • 
V 


Accuracy: 0.1% 

Output Voltages: lyr^V 


Calibrator 
Performance Check 


Calibrator ^ 
Adjustment, ''t 


Digital . 
Voltmeter ' 


HP 3439A 
With HP 3441A 
Plug-In 

*• . ’ ' 


Accuracy: 0.1% 

Voltage Range: ±300V 
input Impedance: 10.2MD 

. k 

' V ' 


^ ^ 

Low Voltage Power 
Supply Adjustment 


High Voltage Powrer 
Supply Adjustment 


■ «i 

Voltage 

. Divider Probe 


HP K05 3440A 

4 ■ 


Ao^racy: 1% 

Division Ratio: '1000:1 
Maxliriurn Voltage': 4 KV , 


High Voltage Power 
' Supply Adjustment 


Oscillator 


HP 204C 


' Waveform:. Sine Wave 
Frequency: .80 Hz to 400 kHz 


Geometry Adjustment 


Pulse Circuit 
Adjustment 



'fti; 









V 
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Performance Check 

b. ,Push and hold BEAM FjNDER pushbutton while 
slowly rotating INTENSITY clockwise until a trace be- 
^comes visible on the display. 

c. The BEAM FINDER should return the trace to 
the display regardless of position of vertical or horizontal 
controls. ' 

. d. Adjust vertical and horizontal position controls 

until trace is centered on the display. 

« 

e. Release the BEAM FINDER. 

S-li. FOCUS AND ASTIGMATISM. 



5-12, Paragraphs B-13 difough 6-16 contain preliminary 
operational checks of performance characteristics not 
listed in Table 1-1. Since these characterisfics are not 
specified, stated results are approximate. 

5-13. FOCUS and ASTIGMATISM controls should give a 
sharply «^6fi#fed trace ,when set to approximately mid- 
range positions. Adjust for sharpest trace possible and 
leave in that position. ■ 

5-14. TRACE align: 

B-15. Adjust TRACE ALIGN until Uece is parallel to the 
graticule. This condition should occur near center of 
^justmeilt range. • ' 

5-16. CALIBRATOR. 

5-17. a. Connect voltmeter calibrator tp oscilloscope 
vertical input. 

b. Set voltmeter calibrator for output of IV p-p. 



c. Set vertical amplifier sensitivity to .1V/div. 

d. Adjust vertical vernier to display exactly 8 
division$|bf vertical deflection. 

e. - Disconnect voltmeter calibrator. 
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c. Slowly adjust PERSISTENCE clockwise and note 
that tall lengthens. 

d. - Rotate PERSISTENCE fully clockwise and turn 
intensity fiilly counterclockwise. 

e. Trace should remain visible for one minute. 
6-20. WAITING SPEED, FAST. 

6-21. a. Set time base for 1 fisec/div sweep. 

b. Set up time base for-single sweep. 

c. Press FAST pushbutton and press ERASE. Back- 
ground should appear foggy. 

d. Repeatedly erase and trigger a single sweep, 
increasing INTENSITY slightly each time, until trace 
writes a'nd remains visible for 16 seconds. 

6-2Z STORE TIME, FAST. 

' 8. Rotate, STORE TIME to MAX. 

b. > Press ERASE. 

c. ' Trigger a single sweep, and immediately press 

STORE. . . ^ 

d. After 15 minutes rotate STORE to MIN. Trace 

should still be visible. ^ 

5-24. WRITING SPEED, STANDARD. 

5-25. a. Press STD. 

b. Set time base for 50 /isec/div sweep. 

c. Repeatedly erase and trigger a single sweep. 
Increasing INTENSITY slightly each time, until trace 
writes and remains visible for one minute. 



5-26. STORE TIME, STANDARD. 



f. Connect CAL IV output to oscilloscope verti- 
cal input 

g. Deflection should be 8 ± 0.1 div. 

h. Repeat steps a through g, using 1 V/diy vertical 
* sensitivity, 1 volt from the Voltmeter Calibrator, and 

CAL 10V. 

5-18. VARIABLE PERSISTENCE. 

5-19. a. Adjust INTENSITY* for normal viewing level. 

' : V 

b. Set time base to 2 sec/div and observe that 
trace line disappears and that spot develbps a short tail. 



a. Rotate STORE TIME to MAX. 

^ b. Press ERASE. 

c. Trigger a single sweep ar>d imm^lateiy press 

STORE. " 

d. After 2 hours, rotate STORE to MIN, Trace 

should still be visible. , . 

5-27. This completes the Performance Check. If the 
instrument does not meet specifications, the adjustment 
procedure which follows should be done. If this does not 
result in satisfactory performance, refer to Section VIII 
for maintenance and troubleshootlr^g information. 
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PERFORMANCE CHECK RECORD 



Inttrument Serial Number . 



, Paragraph 
Reference 



Specification 



Measured 



BEAM FINDER 



CALIBRATOR 



VARIABLE PERSISTENCE 



WRITING SPEED, FAST 



STORE TIME. FAST 



WRITING SPEED, STANDARD 



STOI^ 



STORE TIME. STANDARD 



Returns trace 
to screen. 

8 divisions 10.1 
division. 

V 

Spot develops 
short tall. 
Trace remains 
visible for one 
minute. 

T race writes 
and remains 
visible for 15 
seconds 

Trace can be 
stored for 1 5 
minutes 

Trace writes 
and remains 
visible for 
one minute. 

Trace can be 
stored for 2 
hours. 



YES NO 



Divisions 



YES NO 



YES , NO 
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5-28. ADJUCTMENTS. 

5- 29. Adiustment procedures for the instrument are 
given in the following paragraphs. Perform them In 
sequence as control settings depend upon previous 
procedures. Test equipment having the characteristics 
listed in Table 5-1 may be substituted for that recom* 
mended in the table. If difficulty is encountered In 
making any adjustment, refer to ^tion VIII for trouble- 
shooting procedures. 

6- 30.1 PRELIMINARY SETUP. Plug-ins should be installed 
in both compartments before power supply adjustments 
are made; proper regulation may not occur without 
load connected. Remove top, bottom, left side and H. V. 
deck covers before applying power 

,6-31. ADJUSTMENT COMPONENT IDENTIFICATION. 
^AII internal adjustmentt are identified in Figure 6-1. 



VOLTAGES PRESENT IN THE HIGH 
VOLTAGE SUPPLY ARE DANGER- 
OUS TO LIFE. 

6-32. EQUIPMENT TURN-ON. 

a. Rotate INTENSITY, PERSISTENCE, and STORE 
TIME to their fully counterclockwise positions. 

b. Install plug-ins and apply power to the instru- 
ments. Wait 15 minutes before continuing to insure 
that equipment is completely stabilized. 

6-33. LOW VOLTAGE POWER SUPPLY ADJUSTMENT. 

a. Adjust low voltage regulators as indicated in- f 
Table 5-2. Since the +100- volt supply is a reference 'M 
for the other mainframe supplies it must be set firsts 
Voltage may be measured on any terminal with wire 
color shown in Table 5-2.. 

b. Recheck all supplies before proceeding. The 
+100V supply must be set as near to +100V as possible. 




6-34, HIGH VOLTAGE POWER SUPPLY ADJUSTMENT. 

a. Monitor +100 Vdc supply with digital voltmeter 
using 1000:1 high voltage probe. Note the exact reading. 

b. Multiply . value obtained in step a by 23.50. 

c. While monitoring the high voltage (yellow wire 
or junction of A2R83 and A2RB5), adjust A2R63 to 
obtain a voltage reading equal to the result obtained in 
step b. It should be -2350 125V. 

d'.This procedure will set the high voltage within 
1% provided the +KXJV supply is set to indicate exactly 
+100V on the digital voltmeter. 



e. Turn off power. . 



5-35. INTENSITY LIMIT ADJUST. 



- a. Remove plug-ins. “ 

b. Short pins 1 and 2 of the upper compartment 
connector. J2, together. 

c. Turn power ON. 

d. Set intensity limit, A2R65, fully counterclock- 

wise. 

e. Set INTENSITY to 1 1 o'clock position. 

f. Press STD. 

g. Slowly adjust intensity limit; A2R65, clockwise 
until a spot is just visible. 

* 



h. Turn INTENSITY fully counterclockwise. 

i. Turn power off. 



j. Remove shbrt from upper plug-in compartment 
connector J2. / 



Table 5-2. Low Voltage Power Supply Adjustment 



SUPPLY 


ADJUST 


LIMIT 

4 


MEASURE POINT 
WIRE COLOR 


+ 100V 


A2R11B 


±1V 


WHITE/RED 


-100V 


A2R11C 


±1 V 


VIOLET 


+ 248V , 


A2R11A 


±2.6V 


RED 


-12.6V 


A2R47A 


±0.13V 


WHITE/VIOLET 



k. Replace plug-ins. 

l. Turn power ON. 



5-36, GEOMETRY. * 

a. Set controls as follows: 
Trigger Level 

s 

Trigger Source 

Sweep Time ....... 

CRT mode . 

\ 

PERSISTENCE 



AUTO 

. : . . .int(+) 
0.5 msec/d iv 
.... STD. 

. MIN. 
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b. Slowly adjust INTENSITY for a norma^gwing 



level. 



c. Set time base for single sweep so that sweep will 
not occur during this portion of the procedure. 



c. Press ERASS. 

d. Press CONV. 

e. Adjust TRACE ALIGN and vertical position 
controls so that trace is parallel to center graticule line. 

f. Connect 400 kHz oscillator output to vertical 
amplifier input. 

g. Adjust vertical deflection factor to obtain slightly 
under 8 divisions of vertical deflection. 

>nrr>-vvvYV 

> CAUTION S 

If it is necessary to increase intensity, 
do so only in STD mode. There is 
no indicatio/i of excessive beam in- 
tensity while In the CONV mode and 
CRT mesh can be burnt. 

h. Adjust geometry, A2R72, for best compro- 
mise between distortion of vertical and horizontal edges 
of display. Vertical and horizontal controls may be 
adjusted to permit viewing of edges. 

i. Set INTENSITY fully counterclockvvise. 

-'r ■ 

j. Disconnect osci I lator. " 

5-37. CALIBRATOR ADJUSTMENT^ 



d. Set fast write depth adj A5R14A fully counter- 
clockwise. 

e. Adjust fast, collimator adj A5R148 so that 
entire flood gun Illumination pattern is visible. 

f. Adjust flood gun adj, A5R 1 4C to obtain bright- 
est and most uniform illumination. 

g. Adjust* fast collimator adf A5R14B so that 
flood gun illumination just fills CRT viewing area. 

h. Set PERSISTENCE fully clockwise (MAX). 

1. Pres^ ERASE. 



j'. Adjust fast* write depth adj A5R14A slowly 
cl^wise in small steps, erasing after each step, until a 
good compromise betvyeen.no light and saturated brjght- 
nfe is obtained on the CRT after ERASE button is 
pressed. 



' k. Adjust fast collimator adj A5R140 in small 
increments, erase and ' readjust fast write depth adj 
A5R14A (step j) between increments until the most 
uniform fogging is obtained. 



I. Set controls as follows: 

X 

Sweep time 



0.2 msec/d iv 



a. Press STD. 

b. Connect 10V p-p output of voltmeter cali- 
brator to vertical amplifier input 

c. Set vertical amplifier deflection sensitivity to 
IV/div. 

d. Slowly increase INTENSITY to normal viewing 

level. 

e. Adjust vertical amplifier vernier to display exactly 
8 divisions of vertical deflection. 



Sweep Normal (recurrent) 

INTENSITY . . fully ccw 

PERSISTENCE MIN ccw 

J 

m. Connect 4 kHz oscillator sine wave cartput to 
vertical amplifier input. 

n. Adjust vertical gain to obtain 8 divisions of 
vertical deflection. 



f. Disconnect voltmeter calibrator. 

g. Connect oscilloscope 10V CAL output to verti- 
cal amplifier input. ' 

h. Adjust Calibrator cal adj A2R47B to obtain 
exactly 6 divisions of vertical deflection. 

I 

5-38. PULSE CIRCUIT ADJUSTMENTS. ' 

5-39. FAST MQDE ADJUSTMENTS. ’ 

a. Push FAST pushbutton, 
b: Turn INTENSITY and PERSISTENCE fully 
counterclockwise. 



0 . Adjust INTENSITY for normal viewing level. 

p. Increase vertical gain by a factor of 10. Do not 
adjust INTENSITY. 

q. Set time base for single sweep operation. 

r. Turn PERSISTENCE to MAX. 

s. Turn INTENSITY up gradually while erasing 
CRT until beam writes evenly, but not to point where 
beam turns on. 

L Press ERASE pushbutton until no trace remains. 
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/ u. Erase, and Immediately arm and trigger a single 

jsweep. The resulting waveform should be viewable inside 
a 6 X 8 division rectangle for 15 seconds. If not, 
rotate fast writedepthA5R14A clockwise until it is. If the 
CRT still will not hold the trace for 15 seconds, return to 
step g and reduce the illuminated area to no less than a 
7.6 X 9.5 cm, centered, rectangle. 

V. Rotate fast write depth adj A5R14A counter- 
clockwise in small /hcrements. Leave A5R14A at the 

. I 

^ point farthest counterclockwise that permits trace to 
remain viewable for 15 seconds, 

■ 5-40. STD. MODE ADJUSTMENTS. 

a. Set INTENSITY fully counterclockwise. 

b. Set PERSISTENCE to MIN. 

c. oet std write depth adj A5R10A fully counter- 
clockwise. 

d. Push STD pushbutton. 

e. §pt time base to single sweep to prevent beam 
from sweeping. 

f. Press ERASE for one second a'nd release. 

g. Turn std collimator adj A5R10B fully counter- 
clockwise and then slowly clockwise until. the illumination 
just fills CRT viewing area. 

h. Set time base for sweep of 10 msec/div. 

' i. Set time base for recurrent sweep. 

j. Connect 80 Hz oscillator sine wave output to 
< vertical amplifier input. 



k. Adjust vertical gain to obtain 8 divisions o'f ' 
vertical deflection. * 

l. Adjust INTENSITY for normal viewing level. 

• I ' 

m. Increase vertical gain by a factor of 10. Do not l 

adjust INTENSITY, 

n. Set time base for single sweep operation. 

_ . o. Turn PERSISTENCE to MAX. 

p. Turn INTENSITY up gradually while erasing 

CRT until beam writes evenly, but not to point where 
beam turns on. v 

q. Press ERASE. If the CRT does not erase com- 
pletely, rotate standard write depth adj A5R10A cl&ck- 
wise in' 10” increments, pushing ERASE each time. 

Repeat until CRT erases completely. 

r. If the CRT can not bo made to erase completely, 
rotate flood gun adj A5R14C clockwise in small incre- 
ments, repeatjng the PAST MODE and STD MODE adjust- 
ment procedures with each flood gun adj increment 
until the CRT erases properly. 

s. Press ERASE. Immediately arm and trigger a 
single sweep. The waveform should be viewable inside a 
7 X 9 div rectangle for 60 seconds without positive 
fade (screen turning bright green). If trace is not con- 
tinuous, adjust std write depth AS R10A clockwise in 
small increments until a continuous trace is obtained. 

5-41. This completes the adjustment procedures. If satis- j 
factory operation cannot be obtained, refer to Section 
VIII for troubleshooting information/ 






Pcrformoncu Check 






■ • o . 

JNTENSITY -2350V FLOOD FAST FAST WRITE 

LtMIT MONtTOR HV -lOOV +IOOV +246V OUN COLLIMATOR DEPTH- 
A2R65 PplNT(4) A2R63 A2RHC A2RHB A2RIIA A5RI4C ASRI4B A5RI4A 



IGEOMETRY 
A2R72 



STO WRITE 
DEPTH 

Asrioa' 

STO 

COLLIMATOR 

ASriob 



L 







Figure 5>1. Adjustment Location 
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*< ' Replaceable Parts 



SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. Thls^ section contains rnfonmation for ordering 
replacement , parts. The abbreviations used iii. the parts 
list are described in Table 6-1, Table 6-2 lists the parts in 
alphanumeric order by reference designator and Includes 
the mamjfacturer.and manufacturer's part number. Table 
6-3 contains the list of manufacturer's codes. 

6-3. ORDERING INFORMATION. 

6-4. To obtain replacement parts from Hewlett-Packard, 
address order or inquiry to the nearest Hewlett-Packard 
Sales/Service Office and supply the following information;- 



a. .Instrument model and-^rial number. 

b. HP Part Numter of item(s). 

. c. ' Quantity of part(s) desired. 

d. Reference designator of partis). . 

6-B. To order a part not listed in the table, provide the 
following information: 

a. Instrument model and serial number. i 

b. Description of the part, including function aftd 
location in the instrument 

c. Quantity desired. 



Table 6-1. Abbreviations fo^ Replaceable farts List 



■. i ' > * ' 



ELECT 

ENCAP 

EXT 



•mp«r«{i) 

■tMmblv 

boird(i) 
bindar hMd 
btndpau 

eantl (10'*l ' 
carbon 

countarclockwila 

caramie 

eablnjit mount only 

coaxial 

coafftclanr 

compotitlon 

connactor(t) 

cathoda-ray tuba 

clockwlaa 

dacM1o‘‘) 
dapotitad carbon 
doubla pola 
doubla throw 



alactrolytle 

ancapiulatad 

axtamal 



faradft) 
flald-affact 
trantlatorit) . 
flat haad 
fill If tar haad 
fixad 

giga Ho’) 
garmanlum 

glatf 



• ground (ad) 

■ hanryllas) 

•• mercury 

■ Hawlatt-Packard 

■ harti 






■ Intarmadla 
• ImpragnM 
“ ineandwai 
- Includ»i) 
lniulatlon<( 
“ Intarhal 



nadlajr-fraq.* 

gnafad 

daKant 

i/(i) 

tlon(ad) 



M 

MEO 

MET FILM 

MET OX 

MFR 

MINAT 

MOM 

MTQ 

MY 



•klfodO) 

• kilogram ' 

% 

■ pound(f)' 

• laft hand 

< llnaar tapar 
•logarithmic tapar 

■ low-pgtf flltarit) 
•lavar 

• mini (lo’l 

■ maga (10“) 

• matal film 

■ matal bxida 

> manufacturar 

• mlnlatura 

■ momentary - 

■ mounting 

■ mylar 

•9 

• nano <10 ) 

> normally clofad 

> naon 

• normally opan 



■ nagativa poiftiva 
taro (taro tampar- 
atura coaffl^nt) 

> nagativa pwtlva- 
nagatlva 

> not laparataly 
raplacaabla / 



• Phlllipf 

■ paak Invarta 
volugali) 

■ posltlva-nagltiva- 
pofltiva - 

• part of 

• porcelain 

■ pofltion(f) 

■ potantlomatar(f) 

• paak-tp-paak 

■ program 

‘ polyityrana 

■peak working 
voltaga - 

' factlflarCt) 



■/iAna working 
voltaga 



' flowblow 
■ fllicbn controlled 
ractlfla'r 
> talanlum - 
• second (i) 



description ' 


SI 


“ SlIICOIT^, ^ , 


■ oval haad 


SIL 


" silver rj.; , 


oxide 


SL 


-slide 


■. 


SP 


- single poia ’ 


■ paak 


' SPL 


■ tpaclal 


- printed (etched) 


'.ST 


- tingle throw 


cireult(t) 


"STD 


- standarjt 


- picofarads 




. 



TA 

TO ' , 

TFL 

TQL 

THYR 

Tl 

TNLDIO 

TOL 

TRIM 



RF 


■ radio fraquancy 


V uv. 


RFI 


- radio fraquancy 






Intarfara/l^a 


w 


RH 


— round head 


W/ 




or 


. WIV 




right hand 


. 


RMO 


- rack mount only 


w/o 


RMS 


- root maan square 


„vyw 



■ tantalum 

> time dalay 
! taflon 

■ toggle 

■ thyriitor 

■ titanium 

> tunnel diodali) 

■ tolerance . 

■ trimmer 



' micro (10~*) 



■ volts 

■ variable *■ 

■ dc working vott(s) 

■watt(s) ^ 

• with, 

■ working Invarta 
'voltage 

• without 

• wirsground 



,r 
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Table 6-2. Replaceable Parts 



Replaceable Parts 



Reference 

Designation 



HP Part Number 



Description 



Mfr Part Number 




00M1-UBI5 

00141-66518 

00H1>6U01 



00141-56503 

3t60-00ce 

0180-0154 

0180-0013 

0180-0016 

0180-0314 

0180-0003, 

0180-0313 

1801-0033 

1001-0033 



DS1 


' iiso-oyta 


FI ^ 


lltl^OOU 


J1 4 . 




J2 * 


ini-ooM 


J3 




' J4 


I2S1-OM2 


J5 


l»1-OICO 


J6 




J7 


.isio-oon 


LI 


NM-W3S 


MP1 


Nxo-cn. 


MP3 


oot4t-anca 



. 5080-0333 
6060-0765 
5060-0767 

6060-0777 

6000-0747 

6060-0740 

6060-0763 

00141-60301 

0360-0043 

140CM30Q8 

00140-34701 

00140-24703 

00141-67401 

00141-67403 

00141-67403 

00141-67404 

00141-67406 

00141-67406 



1300-0037 
1300-0043 
1700-0044 
ITQOrOOei 
120(7- OQBS 
1300-0406* 
5030-0476 
' 5040-0440 
5040-0444 

i6oa-o*n 

00140-00104 

00140-00601 

00140-01301 

00140-01306 

00140-01306 

00140-01300 

0QI4O-0J31O 



MP60 


00140-34703 


. 4 


MP73 


00140-39903 


1 


MP74 


00141-00103 


, T 


MP75 


00141-00103 


• 1 


MP76 


00141-00104 


, t 


MP77 “ 


00141-01303 


T 


MP7B 


1400-0066 


3 


MP79 


00141-01203 


1 


MPB8 


.00141-01304 


1 


. MP89 


00141-:01206 


1 


MP90 


OQ141-04101 


1 


MP91 


0014W04103 


1 



CHASSIS PARTS 

OlOOE 60AHOASSY 
POwrH SUPPLY 80 ARO ASSY 
HIGH VOLTAGE TRIPLER ASSY 
NOT ASSIGNED * 

PULSE CIRCUIT BOARD ASSY 

HORIZONTAL DRIVER ASSY 
PAN;TUBEAX1AL 

C:FXD ELECT 430UP »100-1(7% TSOL'QCW 
CiPXO ELECT 3X30 UP 450VDCW 
C:FXO ELECT 600 UF 300VOCW 

CiFXO ELECT 376 UF *50 -10% 3Q0VDCW 
C;FXO ELECT 30 UF 150VDCW 
CFXO ELECT 5000 UF ♦TS -10% 35VDCW 
.0I0DE:S1LIC0N IN3300 
DI0DE:S}L|C0N' IN3300 



DE:SILICON' IN33( 

LAWP;mOKATOR RED 115V 
FUSE:CAirRlOQE 4 AMP 135V SLOW BLOW 
CONNECTOfl;FEMALE 34-CONTACT 
CONNECTOR:FEMALE 34-CONTACT 
CONNECTOR.POWER 3 PIN MALE 

* ' r 

CONNECTOR;8ANANA JACK (CALIBRATOR) 
C0NNCCT0R:8ANANA JACK (CALIBRATOR! 

NOT ASSIGNED 

CONNECTOR.SINQING POST IGNDI 
COlLiALlCNMENT Z AXIS 

FRAME ASSY 
PANEL:fRONT , 

HANDLE ASSYiSH SIDE 
retainer-handle ASSY 
FOOT ASSYiFM 

KIT;RACK MOUNT 
€OVER:SIOe 

TOP COVER ASSY:I6UFM 
BOTTOM COVER ASSY;16L FM 
PANEL ASSY:REAR ^ 

TERMINAL:S0LDER LUG FOR *6 SCREW 
FUSEHOLDER;BHONZE CLIP 
SUPPORT:TOP PANEL 
SUPPORT; BOTTOM PANEL 
KN0B:PUSHBUTT0N ERASE 

KNOBiPUSHBUTTON FAST 
KNOBiPUSHBUTTON CONV 
KNOBiPUSHBUTTON STORE 
KNOBiPUSHBUTTON STANDARD 
KNOBiPUSHBUTTON BEAM > . ' ; 

KNOBiROUNO BLK 5/8 OlA (INTENOTY. TIME. ^ 
FOCUS. PERSISTENCE! 

SOCKETiCRT TUBE 

INSULATOR TRANSISTOR MOUNTING. INCLUDES; 

SOCKETiTRANSISTOR 

eUSHINOiNYLON 

INSULATOR iOlOOE 

COVER.CRT SOCKET 

BEZEL 

COVER:CRT SOCKET 
’ SHlELDiLlGHT. SHORT 

filter ASSYrAIR 

CUSSETiSlOE 

SHlELDFLUG-m 

BRACKETiLATCH 

BRACKETiFAN 

BRACKETiPANEL. 

BRACKETiGUSSET 
BRACKETTRANSISTOR 
SUPPORTiPANEL BRACKET 
PANELilXTRUDED 

OECKiVERTICAL . 

GUSSETiCENTER 
DECKiMAJN 
BRACKETiDlODE 
CLlPiFUSE / . ' 

BRACKETiCAPAClTOR 
CLAMPiCABLE RESISTOR 
CLAMPiCABLE RESISTOR 
COVERiCAPACITOR 
COV£R:HIGH VOLTAGE BOARb 



00141-66515 

00141-66516 

00141-61101 



bOI4T-66S03 

3160-0066 

037361 

033440 

033569 

D36037-0FP 
033193 
039556 
IN3300 
IN3200 ' 

599-134 

MDX-4 

1351-0054 

1351-0054 

1065-1 



1510-0038 

.6060-0435 

5060-0736 

00141-00309 

5060-0333 

5060-0765 

6060-0767 

5060-0777 

5000-0747 

5060-0740. 

5060-0752 

00141-60301 

0360-0043 

3510-11 

00140-34701 

00140-34703 

00141-67401 

00141-67402 

00141-67403 

00141-67404 

00141-67405 

00141-67406 



87097 

393011 

M7IPB1 

974 SPECIAL 

393301 

1300-0408 

5020-0476 

5046-0440 

5040-0444 

5060-0438 

00140-00104 

00140-00601 

00140-01301 

00140-01306 

00146-0*1306 

00140-01309 

00140-01310 

00140-24703 

00140-39903 

0014N00I03 

X14I-00I03 

QQ14I-00104 

00141-0T303 

}0^002 

00141-01303 

00141-01304 

00141-01306 

00l4r-04101 

00141-04103 



See introduction to this section for orderinit inltA^mation 
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Table 6-2. Replaceable Parts (Cont*d> 



Reference 

Designation 



HP Part Number 



Description 



Mfr Part Number 



MP92 


00141-60603 


1 


MP95 


00160-Q1216 


’ 2 


MP97 


01700-44703 


1 


MP99 


1608-1106 


•• 2 


MP102 


1400-0068 




MPI05 


1200-0060 


10 


MPU5 


10178 


1 


MP1I6 


1410-0052 " 


2 


MPU7 


5040-0700 


1 


MP11S 


5040-0710 


1 


MP119 • 


1490-0030 


1 


MP170 


1520-0042 ' 


4 


MP13I 


1540-0431 


2 



mz-mi 

1SS4-0794 

iaS4-^0294 

1flM<0?94 

0687-333t 

0ei5-003t 

Q6IU20X 

C8n-?03a 
2100-1723 
2100-Q374 
3100' 0445 
2100-0015 

'2100-2897 

2100-2897 

0811-2994 

3101-0000 

3101-0033 

3103-0000 

3101-0011 

9100-0184 

0360-0104 

0360-001S 

0360-0012 

5083-7652 

8120-0078 

00141-61631 

00141-61624 

00141-61626 

00141-61622 

00141-61623 



SHIELD ASSY CRT 
BRACKETiALlCNMENT COIL 
SUPP0RT;CRT SHIELD 
riH:GUI0E 
CLIP FUSE* 

» 

PIN CRT SOCkET 
fCREEN CONTRAST 
eUSHINCPOTENTlOMETER 
TRIM.PLASTIC HANDLE 
TRlMiPLASTlC HANDLE 

5TAN0TILT 
MOUNT: FAN SHOCK 

covEa.por. insulator 

TSTRISI PNP ^ 

TSTRSINPN 't 

■ * 1*4 , < /■ • 

tstr si'Npn , 
tstr si NPN 

R;FXO COMP 33K OHM 10% 1/2W 
R f XO 1NW (2X13001 2400 OHM 5% tW 
R FXO WW j4-OHM 6% KMT 

R.PXO WW 14 OHM 6% 1(M 
R:VAR COMP 1.5 MEGOHR^O% LIN 1/2W 
A VAR COMP 5 MEGOHM j^^lN 1/2W 
fl:VAR COMP GANGED 2K OHKr0O% LIN I/7W 
R:VAR CERMET 500K OHM 20% LIN I/4W 

R:VAR CERMET 1 tXcOHM 30% LIN 3W 
RiVAR cermet 1 MEGOHM 20% 'UN 3W. , 
R:FXD WW 0.27 OHMS 3% 6W 
SWITCH:TOC SPST 16 AMP 126 VAC 
SWITCH.SUOE OPOT INT-EXT 

SWITCH:THERMAL $?ST 
SWITCH:SUOE OPDT 11SV/230V 
TRANSFORMER POWER 
ra SCREW TYPE, CATCH (2-AXIS1 
\ TBiTHREE TERMINAL 

TB;TWO terminal. LUG 
CATHODE RAY STORAGE TUBE 
CABLE ASSY:POWER CORD 
CA8LEMAIN 
CABLE:TWIN LEAD ASSY 

CABLE:TWIN LEAD ASSY ■ . 

CABLErCOAX P/0 MAIN CABLE 
CA6LE:COAX P/0 MAIN CABLE 



00141-60603 

00180-01218 

01200-44703 

1600-1108 

104002 

0653 
I0T78 . 
1410-0062 
6040-0709 
6040-0710. 

1490-0030 

1570-0042 

*6040-0421 

Si-170e 

$i’13l6 

$J-1318 
SJ-1318 
EB 3331 
0816-0031 
0611-2030 

0811-20X 

2100-1722 

2100-0374 

2100-0466 

3100-0016 

3100- 2897 

2100-2897 

0811-2994 

8906X368 

ItA-IOCSA 

20700110-200 

11A-10I3 

9100-0184 

331-11-03-036 

332.14-03-011 

638-13 

5083-7652 

6130-0078 

00141-61621 

00141-61624 

00141-61626 

00141-61622 

00141-616n 



See Introduction to this section for ordering Information 
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Table 6-2. Replaceable Parts (Cont'd) 



.Reference 

Designation 



A^C4 

AiCS 

42C6 

A2Cr 

A2C« 

42C9 

A2CU 

A2CX2 

A2CU 

AKM 

A2C1S 

A2CU 

A2C17 

A2C1I 

AiU9 

A2CH2 

AMy 

AiCkM 

A2CAS 



A2CM 

A2CAID 

A2C4U 



A2CHti 

A2CKI4 

A2CH19 

A/UiU 

A2C«ir 



:1* 



A2CA9 
A2CA^ 

A2CA21^ 

A2CA22 



A2CA2J 

A2CA24 

A2CK2S 

A2CA2A 

A4CA2I 

A2U2i 

A2FI 

A2F2 

k2fi 

.A2f4 

A2Kt 

A7KILI 

A2KISt 

A2LI 

A212 

A2M^t 



HP Part Niimberi 



A1 


00141-66515 


AlCI 


0150^0052. 


AlC^ 


0150-0052'' 


A1CJ> ^ 


0150-0052 


AICNI 


1901-0024 


AKA2 


1901-0028 


A1CA3 


1901-0026 


A1CA4 


1901-0024 


AICA5 


1901-0024 


AUH6 , 


1991-0024 


AU.A7 


X9Q1-0024 


AUN4 


1901-0028 » 


AICN9 


1901-0028 


AIC410 


1901-0024 


AICKll 


1901-0028 


AlCHW 


1901-0024 


A1U81 


5020-0495 ■ 


62 


00141-66518 ^ 


62CI 


0160-0164 


A2t2 


0160-0168 



0iA0-»bUM 

0180«Q100, 

0150-0QS2 

OUO-OU4 

0140-0100 

OU0-02OT 

OUO-0O9T 

0140-QtJa 

0140-0230 

0130-0052 

0X50-0151 

ou'o-om 

0160-0151 

0160-0907 

0160-0907 

OUO-0151 

OUO-OISI 

1*01-0040 

1901-0040 

1901-0096 

1910-00U 



1901-0024 



1901-0040 

1901-0040 



1901-0040 

1901-0040 

1901-0026 

1901-0025 

1910-0016 

lVOl-0040 

X9I2-0006 

1901-0040 

1901-0049 

1901-0341 
1901-0341 
1901-0040 
1001-0430 
. I00I-P436 
. , w 
1901-0029 
2110-0004 
2110-0033 
2110-0012 
2110-0003- 

0490-0191 

0490-0190 

9140-0171 

9140-0210 

0340-0451 



Qty 



i) 



165 

1 

6 



30 



Description 



ASSCMULV PARTS . 

OlOOE BOMO ASSr 
CIPBO. CE« O.flS Uf ZOt .OOVOCW 
CIPBO CBR 0.05 UP ZOt .OOVDCU ' 
CiPZO CEB 0.05 UP' ZOB .boVDCM 
OlOOEiSIUCQH 0.T5A 500PIV 

OIUOEiSILICON 0.T5A AOOPIV 
0IU0EI5ILIC0N 0.T5A .OOPiV 
OIUOElSIUCON 0.T5A ADOPIV 
DIOOET5IUCON O.ZSA AOOPtV 
atOOETSUICpN O.rSA AOOPIV 

UlOo'tl5ILICON 0.T5A .OOPIV 
OIuQEtSIlICON 0.T5A AOOPIV i 
UlOOElSIllCON 0.T5A .OOPIV 1 
O||10E:SlllC0N O.TSA iOOPIV 
DIOOftSILICOM 0.T5A .OOPIV 

OIOUEISILICON 0.T5A 400PIV 

PINiSttUME 

PUUER SUPPCr BOARD ASST 
CIPRO HT 0,1 UP lot ZOOVObu 

CIPRO MY 0.1 UP lot ZOOVOCM 
CIPRO HY O.t UP lOR ZOOVOCM 
CIPRO ELECT 4.Z UP lOA 15Y0CM 
CiPRO CEB 0.05 UP ZOt AOOVOCN 
CIPRO «Y O.l UP lot ZOOVOCM 

CIPRO ELECT A.T UP lot ZIYOCH 
CIPRO MYLAR O.OlUP St ZOOVOCM 
CIPRO ELECT ♦? UP- lot 55VOCM 
CIPRO ELECT lOOUP -lO.lOOl AOVOCM 

Cipro elect i.o-up zot sovdcn 

Cl PRO CER 0.05 UP zot AOOVOCM 

Cipro cer .zoo pp .Bo-zot .ooovocm 
Cipro cer .zoo pp •bo>zoi .ooovocm 
CIPRO CER .zoo pp »bo>zoi .ooovocm ' 
Cipro Cer, o.oi up *iO-zot sooovocm 

Cipro cer o.oi up »bo-zoi sooovocm 
CIPRO CER .zoo pp .BO-zot .ooovocm 
C tPRO CEB .zoo pp llO'ZOt .ooovocm 

0IOOEI5ILICON SOMA SOMV 

OIUOEISILICON lORA lOMV 
OtOOEtSILICON IZOV 
DIOOEIOERNANIUH I00RA/0.15V .OPIV 



OlOOElSILICON O.TSA ZOOPIV 

OlOOE ISILICON SOMA SOMV 
DIODE ISILICON SOMA lOMV 



OlOOElSILICON lOMA SOMV 
OlOOElSILICON IONA SONV 
OlOOElSILICON O.TSA ZOOPIV 
OlOOElSILICON lOONA/lV 
OIUOEIGEBNANIUN I90MA/0.BSV 60PIV 

OlOOElSILICON SOMA SOMV 
OlOOE TUNNELICEAHANIUN 

OlOOElSILICON SONA SOMV 
OlOOElSILICON O.TSA SOPIV 

OIDOElSI ZOOO PiV SONA 
OlOOElSt ZOOO' PIV SOMA 
OlWElSILICON SOMA SOMV 
OIODE:SILICON 1000 PIV 
OlOOE :SILtCON 1600 PIV 

OlOOElSILICON .00 PIV 
PUStlCABTOlDCf 1/. AMP ZSOV 
PUSEtO.ZSA ZSOV 
PUSE:CARTRIOGE OSA ZSOV ’ 
PUSE;CARTRIDCC S AAIP ZSOV 
RELAY CONSISTS OP; 

COILItELAY .00 OHM HON. |ZV DC 
RfLATiREEO SPST 

COlLIPRO .0 UH lOB lA <- 

,C0ILIPR0 *P 100 UH St 
llASHCRttNSULATf0.yBAN51ST0R 



Mfr 

Code 



Mfr Part Number 



24480 

56249 

56249 

56249 

04713 

04711 

04713 

04713 

9*213 

04713 

04713 

04713 

C4m 

04213 

04713 

04213 

24440 

24440 

56249 

56249 

5A249 

96289 

96249 

«249 

56289 

26440 

56299 

56249 

56289 

56249 

71590 

71590 

71590 

14655 

14655 

71590 

71590 

C7269 

C7263 

01295 

*3332 



04713 



07263 

07263 



02261 

07263 

Q47IJ 

07263 

93312 

07263 

03904 

07263 

04713 

24440 

24410 

07263 

24440 

28440 

24440 

75915 

75915 

28480 

75915 

71707 

2B480 

82142 

71895 

04713 



^0191-66515 
. MCI 74 
33C174 
13CI7A 
181154-9 

$81191-9 

541154-9 

S8I354-9 

3*1359-9 

341354-9 

341354-9 

341354-9 

381359-9 

341358-9 

341354-9 

381350-9 

5020-0495 

OOMr-66518 

192810497-923 

192810492-815 

192*10492-825 

15004754901542-175 

33CI7A 

I928I0492-P23 

15004 75X9C354>-[ir5 
0160-0207 
1590476X9035S2-0T5 
036254 

I500l09l005?42-Dys 

13CITA 

0A041-O4CC0 

OA045-040CO 

0A045-94nC0 

745091232-1 

295041232-1 * 

. 0AQ45-O40CO 
0A045-Q40CO 

7DC1O04 

F001084 

UC-994 

02361 



2001074 

2001044 



2DG1059 

FnClOM 

5*1354-4 

fO 2117 

02161 ' 

8001044 
191714 588C 

8001944 

541354-4 

1901-0341 

.1901-0141 

80G1044 

1001-0436 

1901-0436 

1901-0029 
1AC/CA2. 512.259 
802G4750A 
2110-0912 
112003 

0-128 

0490-0199 

10604-1 

1537-76 

14452600805 
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Replaceable Parts 



Modtl mIb 



Table 6-2. Replaceable Parts (Cont'd) ^ 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


"t 

A2MP2 
A2MP3 
A2MP4 
A2MP5 
■ A?MPfl 

A3MP7 

A3MP9 

A2MP9 

A3MP10 

A3MP7A 

A2MP77 


}1t0-026d 
31 10-0269 ■ 
2110-0269 
2110-0269 
2110-0269 

2110-0269 
31UX-0269 
3110-0269 
5020-0496 
5040-0401 
504(M)40I . 


a 

2 


CtlP:ruSE0.35(rOIA 
CLIP FUSE a»0” 01 A 

CLIP^FUSEanCTDIA ■. -V . 

CLIP; FUSE 0.2W D(A ''S f i ./ 

CLIP; FUSE O W DIA 

CLIP: FUSE aJW DIA •<.L \ 

CLIP; FUSE a»0" DIA 'V'' 

CLIP: FUSE ajW DIA 
PINiSQUABE j- 

suPPOflT: capacitor C{ j •• 

SUPPORT: capacitor _ ^ 

‘'Aj 


91S06 
91506 
91506 
91506 
91506 . 

91506 

91506 , 

91506 

29410 

29480 

79480 

^ ’ 


600BOXN 
8008>92CN 
600B-32CN 
6006>3XN 
60QB-32CN ^ 

800e-32CN 

6aB-3KN 

80QB-32CN 

5020-0495 

5040-04QI 

5040'<040l 




f. 

'' A^npai 
A2MP$i 


» 

,'5040-0402 

5040-0430 


3 

1 


MOUNT;TRANSFORMER top 
mount:TRarsforMer bottom 


' 21480* 
21410 


504a'>0422 
. 5040-0410 




i 

AiMpaj 

A^Ul 

A2d2 

A20A 


03200-01101 
1864-0006 
185^-0038 
3154-0022 
1154- OOIT 


3 

3 

1 

2 

3 


HEA7 5IMK 
TSTHiSI NPN 
TSTR:SI PNP 
rsritsi HPH 
tSTRSSt NPN 


21410 

10113 

80113 

07261 

10313 


032C0-O33C3 

2N706 

7N3006 

517841 

2HJ437 




A2ti^ 

A2M 

A2.07 

A24« 

A209 . • 


3154-0071 

3154-0022 

3154-0073 

1154-0071 

1154-0039 


15 

3 


rsmtSI HPNOELECTtO fPOR JNWOA) 
TSTAlSI NPN 

TSTAISI NPNI SELECTED FROM 2N1I0AI 
TSULSI HPNISELECTED FRON 2R1T0SI 
fSTRISI NPN 


28410 
* 07261 

21410 
21480 
803)3 


3854-C''TI 
517841 
1854-0071 \ 
1454-0073 1 
291051 / 


. i 


A2giV 

A2gu 

A2Q12 

A2^ll 

A2Ui% 


3154-0235 

3154-0073 

3150-0099 

1153-0014 

1853-0034 


3 

3 

I 

3 


rSTRtSI NPN 

TSIRISI NPNISEIECUO FROM 2N)>OLI 
rSTRiCE PNP 
TSTAISI PNP 
ISTRiSl PNP 


803)1 

21480 

8C311 

10311 

26480 


2N)904 
1154- Of'? 1 
29964 
294911 
1853-0034 




A2gi> 

A2A1 

A2H2 

A2A3 

A2AA 


3855-0057 

0417-3041 

0764-0033 

0761-0007 

0614-3023 


1 

I 

1 

1 

6 


TSIRISI FEI N'CHANNEL 
RIFXD COHP lOOR OHM lOt 1/2W 
RIFXD MET OX 11 UHH S( 2N 
AIFXO MET OX 2IR OHM SS U 
RIFXD COMP lOOa OHM IDS l/*ll 


2148^ 

03323 

21480 

34674 

03121 


I855-0P57 
fO 1341 7 

0764-0311’ 
C-1? 080 

u 3?/r, 




A2A9 

A2A6 

A2*f \ 

A2Ha 

A2A9 


0683-1015 
0757-0044 
0757-0401 
0757-02 73 
0757-0465 


1 

3 

5 


RiFXO COMP too OHM 51,1/RW 
RIFXD ME! FLH IJ.2R DHM IS I/2W 
. MIFXO MEF FLM 100 0«M It l/lil 
RIFXD MET FLH l.OIR OHM It l/tN 
XIFXIKMIU FLM lOOK It l/an 


01121 

28400 

34674 

28410 


C8 1051 

0757-8044 

080 

080 




A2A1Q 

A2AU 

«2A12 

A2AU 

A2RM 


0757-0370 

2300-3519 

0757-0367 

1757-0403 

0766-0033 


3 

1 

2 

3 


^■Tfrna met VR si . or dhm i.ot l/zn 

RIVXR COMPnx/lR/SA ohm 2Qt LIN I/M 
RIFXO MET /IH IOOR UHH It 1/2M 
RIFXO MEJ/fLM iso ohm IX l/BM 
RIFXD MET FLM 2000 OHM 2X IN 


21410 

28410 

28480 

14674 

28480 


fl757-Pl7? 
2300-3404 • 
0757-067 
080 

4766- '^71 




A2H1> 

A2HIA 

A2MU 

A2Aia 

A2A19 


0757-0434 ^ 

0763-00b6 

0617-5631 

0687-56)3 

0614-3023 


4 


i RIFXD MET FLM I.SSR OHM It l/SM 
* RiFXD MET OX lOR OHM St IM 
RIFXD COMP SSX UHM lot 1/2M 
ripxd comp sax dhm lot I/2V 1 

RIPXD comp 1000 DHM lot l/AM 


28480 

14674 

03323 

03323 

03323 


3757-0434 
C-17 D40 
fp 4613 
£1 5611 
C8 3023 




i2A2Q 

A2M2t 

A2A22 

A2«t23 

A2A2A j 


0757-0399 

0614-5621 

0757-0764 

0757-07M 

0757-0436 


2‘ 

1 

2 

. 3 
2 


RIFXD MEI FLM S2.S DHM It 1/S4 ; 

RIFXO COMP S.AR OHM lOX WAN 
RIFXD FIN 11. 2A DHM It f/AM f . 

RIFXO FLM 10.1 OHM It l/SR^ 

RIFXO MET FLM A.l/R OHM « l/SM 


28410 

03123 

2848? 

28415 

28410 


?75f-0199 * 
CH 5421 
0 757-0744 
?757-0183 
075 7- 0414 




« 

A2H24 
A2R2 7 
A2A26 
A2K29 


0757-0146 

0617-5633 

0617-5613 

0614-3023 


5 


RIFXD MEI PLM 22.lt OHM l\t 1/2M 
RiFtO comp SAR OHM lot l/2lX 
RIFXO COMP SAR WH lot t/2y 
RiFXO CUM> 1;00 UHM tot ItAN 


2141?. 

C332I 

oim 

03321 


0757-0846 
(1 5613 
(9 5611 
Cl 3521 


' •' . 


A2H30 

A2AJ1 

A2H32 

A2HJ3 

A2RJA 


0757-0399 

0757-0148 

0757-0772 

0757-0311 

0757-04)6 


3 

1 


RIFXO met FLM S2.S OHM ItVyiM 
RIFXO NET FLM 10. IR OHM I.Tt I/M 
RIFXO MET FLM tt.U OHM It 1/AR 
RIFXO FLM 10.1 OHM It l/SH 
RiFXO MET FLM A.12R OMH It l/SM 


21480 

\28480 

28480 

21480 

28480 


0751-0199 
0757-0548 
0757-0772 
0757-0148 
0751-94 1^ 




A2AJ5 
. A2P^4 


0757-0390 

0757-0764 


4 


RIFXD met FLH 20R OHM It I/M 
RIFXO FLM 11. 2R OHM It WAR 


' 28480 
20480 


0757-C390 

0757-0764 






0727-04)1 

0757-0146 




RiFXO OEPC 2. AIK OHM It 1/2R 
RIFXO MET FLM 22.1* OHM l.Ot W2R •• 

■z 


28410 

28480 


0727-0411 

0757-C146 
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Replaceable Parts 
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Table 6>2. Replaceable Parts (Cont’d) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2H40 ' , , 


0447*2221 


1 


RIPXD COHP 2200 OHM IQI 1/29 


01121 


E8 7221 


A2KS1 


0447*4721 


1 


AtPXO COMP 474 OHM 108 1/2U 


•0U2t 


E8 4731 


UM* 


0747-0444 




AtFAD nCT FIM 22«IR OKM U0| 1/29 


38480 


0757-0046 




0747-0190 




RIFXO MiT FLM 20A OHM 11 t/29 


28480 


9747-0190 




QTST'MtO 


3 


AlFXO FLH 43n OHH It 1/89 


28480 


0747-0480 


AiR44 


O747-0J4I 




RIFXO FIM 30*1 OHH It 1/89 


28480 


0747-03X8 


42A47 


2IOO-1H4 


2 


RIVAA COMP 2 A 1«4R OHH 301 LIN 1/44 


28410 


2100-1488 


A2HM 


0IJT-0I7J 




RIFAO MfT FIN 3*01R OHM It 1/49 


28480 


0T47-O273 




0*1 1-1 TM 




RIFXO 99 0.14 OHM 41 29 


28480 


0811*1746 


A2H50 


0747-0421 


1 


AIFXO ART FCH 824 OHM 11 1/4H 


28480 


0747-0421 ^ 




0747-0424 


f 1 


RIFXO MCI FLM 1.62K It 1/89 . 


I44T4 


OBD ^ 


A2A52 


0747-0444 


1 


RIFXO HtT ftM 16.2K OHM It I/2N 


28480 


9757-0X44 


AiJlftA 


0494*1444 


1- 


RIFXO MCr FLM 4.437K OHM 0«4t 1/29 


28480 . 


• 0698- 3455 


A2R)S 


0494-3444 


I 


RIFXO MCT.nM 691 OHM 0.9< 1/2H 


28480 


049X-3444 


AitSA 


04l4*J}3t 


1 


RIFXO COMP 1SR OHM lOt 1/49 


Dim 


CX 3341 


A2A4T 


ona-ooM 


1 


R;FXD METOX 330 OHM S% 1/3W ' 


2B480 


0758‘OOM 


A2A9t 


0«H-I021 




RIFXO CbNF 1000 OHM lOt t/iti 


01121 


cft nil ‘ 


A2R»9 


0444-1241 


1 


RIFXO COMP 120R OHH. lOt t/49 


Qim 


e» Jr#6l 


A2M 


0444-1021' 




RIFXO COMM 1006 OHM 101 1/6H ■ 


01121 


ca 1611 


A2«41 


oi2T-a««) 


2 


RIFXO FLM 1*74 ME60HM It 1/29 


28480 


OTit-oaii 


A2R62 


0727-0249 


1 


RIFXO OEFC 990R OHM It 1/29 


28480 


0727-0269 


A2A6I 


2100-0102 


1 


RIVRR CGMF lOOR mM^IOt-UN 1/Sn 


28480 


< 2U10-01C2 


A2A44 


0443-1434 


1 


RIFXO COMP 14a ohm 41 1/4M 


01121 


Ca.iiii, 


A2K4) 


2100-0094. 


1 


RIVAR COMP 1 MEGOHM 301 LIH I/4H 


28480 


2100-M96 


A2A64 


0491-4444 


1 


RIFXO FLM 13 MCCOHM 11 IM 


28480 


06^6666 


42H6> 


0747-0144 


2 


• RIFXO MET FLM UOO MEGOHM U 1/49 


28480 


07^7-0344 » 


A2NAI 


0747-0190 




’ . RIFXO met FLM 20R OHM It 1/29 


2848 0 


0747-0190 


A2A*« 


0747-0190 • 




RIFXO MET FLM 20R OHM It 1/29 


28480 


0757-0190 


A2R70 


0747*0741 


1 


RIFXO FLM 4T«4X OHM It I/4H 


28480 


0747-0768 


A2A 7^ ‘ 


' 0747*0444 


1 


RIFXO NET FLM 13*2R WM It 1/89 


28480 


0747-0444 


M2RU 


2100-0094 


1 


RIVAR COMP lOOR OHM 30t LlN 1/59 


2X480 


2100-0094 


A2A71 


0727-0444 




RIFXO FLM UT8 MEGOHM U 1/29 


284X0 


.0727-0X44 


A2R7A 


0694-3441 


4 . 


RIFXO FLM 2«49 MEGOHM It 1/29 


28480 


069X-3453 


A2A79 


0494-3443 




RIFXO* FLM 2«49 MEGOHM It 1/29 


28480 


0698-3443 


A2R74 


0494-3443 




RIFXO FLM 2.49 MEGOHM It 1/29 . . 


28480 


0698-3444 


A2A77 


0494*3433 




RIFXO FLM 2*49 MEGOHM It 1/29 


28480 


0698-3443 


-A2M74 


0494-3543 




RIFXO FLM 2«49 .MEGOHM It. 1/29 


284X0 


0698-4443 


A2A 79 


0494*3441 




RIFXO FLM 2*49 MEGOHM It 1/29 


2X480 


0698-3443 . 


A2AS4 


0494*3443 


% 


RiFXO FLM 2*49 MEGOHM It 1/29 


28480 


0698-1443 


A2H11 


0494-3441 




RIFXO FLM 2*49 MEGOHM It 1/29 


28480 


({698-3553 


A2AA2 


0747-0344 . 




RiFXO NET FLM l«00 MEGOHM It 1/49 


28480 


0747-0144 


A2A4J 


0747-0442 


1 


RIFXO MET FLM 2T»4R OKM It 1/89 


2R480 


0747-0442 


A2AA4 


0747-0444 


X 


RIFXO MET FLM lOOR It 1/89 

4 


14474 


OBO 


A2A45 


0444*2221 


6’’ 


RIFXO COMP 2200 OHM lOt 1/49 


01121 


CX 2221* / 


A2T1 


00141-61102 ‘ 


* 1 


TRANSFORMER ASSV 


28480 


00141-6110? 7 


A2Vt 


1940-0013 


1 


ELECTRON TUBE:82.0V 


74276 


lx2#r -'{ 


A2V2 


2140-0014 


3 ' 


LAMPICL09 T5V 0«4 NR 


. 24445 


NF96 ^ 


A2V1 


2140-0014 




LAMPIGL09 T4V 0.4 MA 


24444 


NE96 


A2V4 


2140*0014 




IXNriCLOH 7SV 0.1 HA .. 


24444 


NE96 


* A2VRI 


1902*3402 


1 


OIOOC 8R£AR009N:80*6V 2t ^ 


2X4X0 


1902-3402 


A2VR2 


1902-0034 . , 


1 


0I00EI4.T4V lot » 


28480 


I902-9P44 


A2VR3 


1902-3104 


2 


OtODEIOREAROOMN 4.62V 4t 


04713 


S210939-1I0 


A2VR4 


1902-: ISS ' 


* •. 


OIOOC 0REAR0O9NI49.8V 2t 


2X4X0 


I9C2-4384 


A2VRS 


1902-3344 


4 


OlOOE 8REAROOMNI69.4V 21 ■ " 


2X480 


1902-1484 


A2VR6 


1902-0064 


, 1 


OlOOE 8RCAR009N1T.4V 


234X0 


1902-9044 


AJ 


00I4L-4II01 


1 


HIGH VOLTAGE TRtPLER ASSV 


2X480 


09141-61101 


A3C1 


0140-0224 


4 


CIFXO CER 420 PF ♦40-208 I9R VOCM 


46289 


rr»6Cl 


A2C2 


0140-0224 




CIFXO 620 FF •»0-20« lOK VOCH 


44289 


706CI 


A]CJ 


0160-0224 




CIFXO CER 420 FF ♦40-20t lOR VOCW 


56289 


*' 796CI 


AK4 


0140-0224 




CIFXO CfK 620 FF •10-2OX lOX VOCN 


54289 


7(?6C1 


AJCAt 


1440-0024 


3 


RECTRl^CRlSEL HALF AVC 


03508 


6RS IIPHU^P'IXI 


A5CA2 


1440-0024 




XFCriFVxtICL HAIF H6FC 


0350X 


6R5 18PHU‘'PH3I 


AKAL 


1840-0024 




RECTIFURiSEL HALF HAVE 


O 74 OX 


6 RS IXPHllOpaai 


AJMAr 

e 


0360-0043 


4 


TERMlNALtSOLDf R LUC FOR #10 H09 


□OOOD 


960. 


A JAP 7 


0363 '•D704 


, i 


TiFNlNXn'ONtCKINF lUC FOX a.066r0 FIN 


00000 


■ nao 


AJMP9 


0362-0114 


2 


TERMlNATIONiCRlMP lUG 


OOQOO 


080 


AJAPAO 


0342-0114 




rCRHlNAMONlCRINF^LUG 


OOQOM 


oni) 


AJMPtt 


00141*24201 


1 


HOUSINGIHICH VOLTAGE SUPPLV 


? 6 Vao 


•. ''0141-24291 


AJMP12 


001IO-4I2U 


1 


CLAMPlCRT LIAO 


2X48*0 


aoiao-*!!!* 


ajmpu 


00181*04101 


1 


COVERIHIGH VOLTAGE CONNECTOR 


28480 


00181-04191 


A1AP14 


C0141-47401 




BLOCRtMfGH V0L78GC CONNECTOR 


2X480 


1Q181-4769I F 1 


AJAt 


0491*7404 


V 1-1 


RiFXO CONP 30 MECOHN 5t 29 


01121 


H3 1364 


AJA2 


0447*1041 


1 


Ri^XO COMP 1 megohm lOt 1/29 


01121 


E 8 194L 
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Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 



’ Part Number 


,Qty 


Description 


Mfr 

Code 


O0U1-61OX ' 


1 


CA8CC7SFECIAI. FU8FU5E 


76480 






NOr ASSIMED 




00191-99513 


r 1 


PULSE ClKCUir tOMU ASST . 


289B0 


0190-0158 




CtPXO HT O.OOS* UP tot 200VOCU 


562B8 


0190-2212 




CtFXO lUCA SAO Pf S« SOOTDCm 


2898Q 


0190-2307 


1 


ClFAD MICA 97 PF 5t 


21980 


0190-020? 


2 


CtFAO MICA 330 PF 51 


28980 


OlftO-0153 


1 


ClFXn MT O.OOl UP IDI EOaVOCM 


59289 


0160-2262 


1 


CtFXD CEA 19 PF 58 500VDCU 


72982 


OUO-2196 


1 


ctFxo CEA 9>02 UP •«a-2ax^iocvnCtf 


91918 


i 

0180-0228 


1 


cipxo EiECi 17 UP tax isvoCN' 


59209 


0190-0159 


1 


ciPxo NicA HT 0.0022 UP tos 2agvocw 


59289 


0180-0379 




CiPAO ELECI 0.4T UP 10( ISVOCa 


59289 


0190-0198 




CtPXO MT O.l UP 194 2aOVOC)l 


56289 


0190-0198 




CtFXD MV 0*1 OF 108 20080C8 


59289 


0180-0155 


1 


ClFAO 6L€Cr 2*2 UF 208 20VDCH 


59289 


1801-0090 




OlOOEtSlLlCOfl 30MA 3CNV 


07293 


1801-0090 




DIUOEISILICON SONA lOUV 


07293 


1001-0090 




OtOOElSlUCiJN 30^A 108V 


0T265 


lOQl-0090 , 




OtOOElSlLiCON sow SOUP 


07293 


1901-0090 ' 




01 ODE IS 111 CON soma'souv 


07293 


1901-0090 




OlOOElStLICGN 30HA 1Q8V 




1901-0090 




OlOOEfSUlCGN 30MA 308V 




1901-0090 




0ID0ElSt|ktC07l 30MA 308V 




1901-0090 




OtGOEtSlUCON IONA 30HV 


07293 


1901-0090 




OlOOEtSUUON SOMA SOHV 


07293 


1901-0090 




OtOOEtSlUCON 30MA S08V 


07293 


1901-0033 


9 


OIOOEISILICON. lOONA lAOMV 


07291 


1901-0033 




OtOOEtSlLlCQH lOOMA U08V * 


07291 


1901-0028 




DtOOElSlLICON O.TSA AOOPIV 


09713 


1901-0033 




01 OOEt SILICON lOONA U9HV 


07293 


1901-0090 




OlOOElSlLlCON iOMA 108V 


07293 


1901-0090 




OtOOEtSlUCGN 30MA >08V 


C7293 


1901-0090 




OIGUEtSlLlCON 30MA- 108V 


07263 


1901-0090 




OlOOEtSl^CON IC/tA 108V 


07291 


1901-0090 




DIOOEIilLlCON SOMA SOUV 


07291 


1901-0080 




OlOOEtSIUCON IOMA 308V- 


07261 


1901-0090 




OlOOElSIltCON SOMA SONV 


07293 


1901-0090 




OlOOEtSIUCON 30NA 308V 


07261 


1901-9090 




OlOOElSILICON IONA SOMT 


07293 


1901-0090 




OlOOEtSIUCON IOMA 308V 


07261 


1901-0918 


1 


DiOOElSlUCON 900PIV IN5000 


09711 


1901-0033 




OlOOEtSIUCON lOONA 18C8V 


07291 


9100-1930 


1 


COtL/CMOXE Sl.O UH St 


28980 


0390-0971 


1. 


iNSULATORtCOMPONCNT BASE 


28980 


3050-0159' 


9 


WASHEAlNriUN 86 . 


8CI20 


3050-0159 




«A SHE At nylon 16 


B0I2C 


3090-0159 




WAShEAINYLON 89 


B0I2C 


3050-0159 




ifASHEHtNYLON 19 « 


B0I20 


5020-0995 




PINSSOUAAE 


28980 


1853-0020 


1* 


rSTAlSI PNPlSELECtEO PXOM 2NSI92I 


28980 


1855-0317 


1 


rSTMtUNlJUNCTlON SI 


09713 


1D4-OOTI 




TSrXISI NPNISELtCTEO PAOM 2HSrSAI 


28980 


1859-9071 




TSrRlSI NPNISELECrED PAOM 2N1T9<.I 


28980 


U58-0071 




ISFAISI NPNISELECriO PAOM IN1T94I 


28980 


1859-0358 


3 


rSTHtSl NPN 


2S98C 


1859-0358 




rSTAtSI NPN 


28980 


1859-0358 




fsratsi hPN *\ 


AAaO 


1859-00 71 ' 




TSTAtSI NPNISELECrtO FROM 2N3709) 


28980 


1859-OOTt 




tSFAlSI NPNI SELECTED PAOM ENSTOA) 


28980 


1859-0071 




TS'TRtSl NPNiSElECrEO FROM 2N3709i 


28950 


1859-0071 




'IdTRlSl NPNISELECfEO FROM 2N3T09I 


eaaEo 


1899-0239 ^ 


1 


^TUtSI NPN 


«dUL 


1859-0071 




TSTAISI NPNISELECTEO PAOM 2NST9L> 


2A4E1T 


1859-0071 


ft 


TSTAISI NPNISELECTEO PAOM 2NST04I 


28980 


1859-0071 




rSTAtSl NPNISELECTEO PAOM 2N9r04l 


28980 


1859-007L 


V ■/ 


TSIRlSI NPHCSElECtEO FROM 2N3709I 


28980 


OT}T-O4r6 




RlFXO NET FLTi 30U OHM It UBM 


28980 


0689-1051 


5 


AIFXO CUNP IHECOHM tt U4M 


.01121 


0689-1021 




AlpXO COMP tOOO OHM lot I/4M 


01121 


0989-1811 


2- 


RtFlD COMP 180 OHM 108 1/98 


OlUl 


0989-2221 




AIFXO COMP 2200 UKM tOX 1/98 


01121 


0689-9731 


2 


RIFXO COMP 97A OHM 108 1/48 


01121 


0989-1091 


5 


KSFXO COMP 109K OHM 101 I/4H 


01121 


- 




h 


> 



1 

Mfr Part Number 




ooMi-eisaa 

0 U 0 - 22 W 

i)i 40 - 02 or 

192 » 10242 -»M 

CO^rrt U 5 J 

TA 

M0022A)190151?-Ot^ 

l^OOA7AI9')15A2-3t% 

t9?^lQ492-PTS 

U 00225 A 9029 A 7 - 07 S 

Focn^a 

Focnaa 

Focnaa 

FMioia 

For»l*''B» 

Focnaa 

Fnqtcaa 

FDcnaa 

FOGUfia 

Focnaa 
FDGioaa . 

F01169 

FDD69 

.sanaa-9 

F01J69 

FDCoaa 

FOGi'^aa 

Focnaa 

. FO<fl)8S 

'Focioaa 

F0Gi9aa 

FDQiaaa 

F00191I 

Focnaa 

Fooioaa 

F01169 
atoo-iMo 
f* > 93-09 »• 

aao 

OrtO 

oao 

080 



> 020-0999 

ia 5 i-ro 2 ^ 

9 J 4999 

1899-0071 

IM9-0071 

18 59 - CO 71 
ia>9-»'59a 
1 8 59- 03 >a 
U> 9-*'>55 
1859 - 

1859^0071 

ia 59 -*on 
1859- 0071 
2N399*^ ‘ 
1859-0071 

1859-OOTl 
1859-0071 
1559- COM 
0757-0979 
CO 1C51 

CO 1921 
CO 1811 
CO 2221 
CO 9731 
1091 
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Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 



HP Part Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



• 

AW 

ASHIO 

A9im 

ASH12 

A)Ali 

A)fil4 

A»Al» 

ASRIA 

A5NI7 

ASRId 

A)«i« 

A4H20 

AiAZi 

AWZ 

ASA23 

A5A2A 

A3R35 

ASR76 

ASH27 

A9A2A 

A9A29 

A9AJ0 

A9tm 

A9AJ2 

A9A33 

A9AM 

A9R39 

A5kJ« 

A9MJ7 

A9AJ« 

A9AJ9 

A9AA0 

AWl 



A9N43 

A9AA4 

AWA 

ASAA7 

ASRA« 

. A9R49 
A9R90 
ASH51 
AW2 

A9A9J 
A9AM 
431*99 
ASRS6 ' 
A9K97 

AShSA 

A9K99 

A»k 40 

ASA61 

A3AA2 



AWA 

A9SI 

A9Vill 

A3VM2 

A6 

AACi 

A6C2 

AA«il 

A602 

' A6HI 
A6R2 
AAAi 
AAAA 
A4A9 



069a*3l59 
019 7*03 10 
2100-0429 
0297-04A9 
.0797-0471 

0797-0411 

21O0-09S1 

0*04-2221 

0797-04** 

0**4-1111 

0*04-10*7 

0**4-4741 

069*-40Q9 

C/97-047* 

O797-0V7* 

0797-0121 

04*4-10*1 

0797-0*90 

0797-pl*7 

0797i04I| 

0**4-2221 

0**4-9*U 

0797-0791 

0**4-2241 

0**4-1011 

0**4-1091 

0**4-1011 

06*4-1011 

0**4-1011 

0**4-1091 

0**4-4721 

06*4-10*1 

0**4-4711 

0797-04*0 



0**4-472lt 

0797-04*0 

0797-0191 

0797-0476 

07*1*00*1 

0**4-4721 

0**4-4741 

0*84-1091 

0*84-1041 

0**4-1041 

0**4-1061 

0**4-2711 

0**4-1041 

0**4-2211 

0**4-8211 
06*4-1091 
0**4-1811 > 
0*9tt-i*47' 
0684-1041 



0797-0471 

nOl-1299 

1902-1104 

1902-0997 

00141-6*902 

0190-0092 

0190-0092 

1*91-001* 

1*91-003* 

0797-0401 

0797-0401 

0797-0*90 

0757-0*50 

0797-0401 



*1**0 MET FLA 4.64* 18 U*tf 
RIFXO MET FLH 2.2U OKM 18 1/|M 
RIVAR CON* 2 i 90R OHM 208 tlK 1/4* 
RffXO FLM 190K OHM 18 1/8W 
RtFXO M£T flH 221R OHM I* 1/B* 

RIFXO MET FLM 479K OHM I* 1/**' 

RiVAR COMA 1 X lOOR CHN 208 LIN 1/4* 
RIFXO COMP 2200 OHM 108 1/4* 

RiFXO 'MET FLM UOR OHM 18 1/0* 

RIFXO COMP LBR OHM 101 1/4* 

RIFXO COMP 10 MEGOHM IQ| 1/4* 

RIFXO COMP 470* OHM 108 1/4* 

RIFXO FLM 90K OHM it 1/8* 

RIFXO MET FCM lOU OHM 18 1/** 

RIFXO MET FLM 4l,2K OHM 18 1/BW 

RIFXO 2ICT FLM 200R OHM 18 1/2* 

RIFXO COMP 10 megohm 108 1/4* 

RIFXO MET FLM 19.2R OHM |.08 1/2* 
RIFXO MET FLM TOOK OHM 18 1/2* 

RiFXD MET FLM 479* OHM. 18 1/*U 

RIFXO COMP 2200 OHM 108 1/4* 

RiFXO COMP 960 OHM 108 1/4* 

RIFXO FLM 429R OHM UOS 1/4* 
RIFXO>^COMP 220K OHM 108 L/4W 
RIFXO COMP lOR Olt** 108 1/4* 

RIFXO COMP IMEGOHM II 1/4* ^ 

RiFXD CQHP 10* OHM 108 1/4* J 

RiFXO COMP lOK OHM 108 1/4* ^ 

RIFXD COMP 10* OHM 108 t/4* 

*IFXO COMP IMEGOHM It 1/4* 

RIFXO COMP 4700 OHM 1Q8 1/4*' 

RIFXO COMP 10 MEGOHM 108 1/4* 

RIFXO COMP 47* OHM 108 1/4* 

RiFXO FLM 412* OHM 18 1/8* 



RIFXO COMP 4700 OHM I9I 1/4* 
AlFXO FLM 412* OHM. IS 1/8* 

RIFXD FLM *19R OHM U08* 1/4V 
RIFXO MET FLM lOU OHM I8 1/8* 

RIFXO net ox *8* OHM 98 1* 
RIFXO COMP 4700 OHM 108 1/4* 
RIFXO COMP 4TQ* OHM 108 1/4* 
RIFXO COMP IMEGOHM 18 1/4* 
RiFXO COMP 100* OHM 108 1/4* - 

RiFXO COMP 100* OHM 108 1/4* 
RIFXO COMP 10 megohm r08 1/4* 
RIFXO COMP 27* OHM 108 1/4* 
RIFXO COMP lOOR'OMM |08 1/4* 
RIFXO COMP 220 OHM 108 t/V* 

RIFXO COMP 82R OHM 108 1/4* 
RIFXO COMP IMEGOHM 18 1/4* 
RIFXO COMP 1*0 OHM 108 1/4* 
RIFXO MET OX 19* OHM 98 2* 
HlFXO COMP too* OlfH 108 1/4* 



RIFXO MET FLM 221* OHM 18 t/8* 
SHirCHI* SECTIONS 
OlOOEidREAROONN 9*62V 98 
DIODE *R£A*OOMNl9**2V 98 1* 

HQRL/oNTAL or I VSR ASST 
CtFjtp CE* 0«05 UF 208 400VOC* 
ClFlO CER 0«09 OF 208 400VDC* 
TSTRlSt PNP 
TSTRlSl PNP 

RIFXO met FLH 100 OHM 18 1/*H 
RIFXO MET FLM 100 OHM, 18 1/8* 
kRIFXO met FLH 19«2* OHM 1 .OX, 1/2* 
AlFXO MET FLM 19.2* OHM U08 1/Tf* 
RIFXO MET FiN 100 OHM 18 1/8* 



91*17 


MFF-l/10-32 


28400 


0797-0410 


284*0 


2100-0424 


264S0 


0797-04*9 


2*4*0 


0797-0471 


2*4*0 


9757-0481 


2*480 


2100-098) 


01121 


C8 2221 


2*4*0 


0797-0466 


01121 


C8 tail 


0U21' 


CB1061 


01121 


C* 4741 


2*4*0 


0698-4009 


2*480 


0797-0476 


204*0 


0797-0496 


2*480 


0797-0121 


01121 


CO 1061 


2*4*0 


0797-0890 


2*4*0 


0797-0367 


284*0 


0797-0481 


01121 


C* 2221 


oim 


C6 9611 


284*0 


C797-079) 


01121 


Ca 2241 


01121 


C8 1091 


01121 


C8 1091 


01121 


C9 ton 


01121 


C8 1031 ^ 


01121 


CB lOll 


01I2K 


C0 1091 


01121 


'CB 4721 


01121 


CB 1061 


01121 


ca 4791 


2*4*0 


0797-04*0 


C1121 


CB 4721 


2*4*0 


0797-04*0 


2*4*0 


0797-0791 


2*480 


0797-0476 


2*4*0 


0761-0083 


01I2I 


ca 4721 


01121 


CB 4T4| 


C112I 


CB 1091 


01121 


CB 1041 ' 


0U21 


CB 1041 


01121 


CB 1061 


01121 


ce 2711 


01121 


C9 1041 


01121 


CR 2211 


01121 


CR *211 


01121 


CD 1091 


01121 


CB lait , ^ 


2*4*0 


0698-1647 


QU2I 


C* 1.041 


284*0 


0797-0471 


2*400 


1101-12)9 


04713 ^ 


S2109S9-I10 


29400 


1102-0997 


28480 


0«14l-66)02 


9*2*9 


DC17A . 


9*2*9 


11C17A 


29480 


'A 1091-001* 


284*0 


laii-ool* 


146 7,4 


080 


14674 


080 


2*4*0 


‘ 0797-0890 


2048C 


0T97-089O 


14*74* 


OBO 
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Table 6-3. List of Manufacturers’ Codes 



*{ • * 

T)M foU 0 «U« cod* Minbcrf vt (ren Ui* rH«nl Butipiy Cod* for MAiwtodurtro CaUloflnc tUodboob K4«l (Nam* to Cod*) and tl4>f (Cod* 
b) Nam*) ud th*ir UiftI mqipIcmcvU. Th* dato of rorUloo and Ut* date of Ui« iupplrmfiita uatd *fip*ar at Ut* bottom of each pa|*» Alpha* 
Meal aodta bv* botn arbUrartlr aailfMd to auppUara not appearing In Uw K4 Ifandbo^. ^ 



Cod* 

No. 

QOCOO 

ooin 

tmu 

oosit 

OOU4 

00341 

003T3 

OOdM 

0C7TI 

OOTIl 

OOlOl 

00113 

00U3 

odwo 

OOMl 

00939 

01003 

01009 

01131 

01399 

01311 

01399 

01349 

01939 

01989 

01910 

01930 

01900 

03114 

03119 

03316 

03640 

03739 



03711 

037T7 

03175 

03296 

03909 

03709 

(13797 

03119 

03977 

03899 



Manufacturer 



Addrtat 



U. S, A Coamoa Anf it^ipUtr o( 8 . 

McCoy lltctroAlfi^ . .Menial KoUy ^rln( 0 , Pa. 

8 hf 9 IltctiiNklca Cerp Roeh**t*r» N.Y. 

CtacOi Inc. DanMlawirCaui. 

Humldlal Colton, Cillf. 

Mlctrmi. Co. » Inc.. ... . Valley Stream. N Y. 

Oarlock Inc .Cherry HIU, N. J . 

AeroeotCbrp *Ne« Dedford,Maaa. 

Amp. Inc, ..... 4 . HarrUburt, Pa.* 

Aircraft Radio Corp.. Doonton, H.3 . 

Croven, Ltd .WhUby, Ontario, Canada 

Northern BnclneerlJic 

Laboratofi**, tae .BurUaetb, WU. 

Ohacaao Electric Co. , 

Ptekena Dl* . . . . . .Pickeaa, 8 .C. 

Coe tngiaeeriac Co. . .\ .Dty of Induetry, Chi. 
Carl S. Holme* Corp. . \. . . Loe Ancelee, Cal. 

Mlcrolab Inc. * Uvlncatoa, N. ' 

General Electric Co. , 

Capacitor 09^ .\ttdeoQ PalU, Y. 

Aide* Product* Co \^ockion,Ju*i. 

Allen Bradley Co. . 7tU«fGm,W1t 

Litto n tnduatrlee, Ine Beverly HlU*i Cal. 

TRW S*BJconductere,lne. .... Lawndale, Cal. 
Tetta tnntrumente, Ine. , 

TranaUtor Produem Dlv Dallae, Tena 

The AUlaace lOf. Co . AlUance, Ohio 

Small Part* tnc. Lo* Aacelea, Cal. . 

Pacinc Relay*, tnc Van Nuyt, Cal. 

Oddebrod Bros. SUkCo New York, N.Y. 

Amtroek Corp - Rockford, ni. 

Pula* Eaflneerlnf Co Santa Ctara, Cal .. 

Perroacube Corp. of 

America <• * . SaijJeillenf N. Y. 

Vheelbck llfnala.lac I^ong Brmncbr N.3. 

Cole Rubber and Plaatice toe ...Sinnyvalet Car 
Ampbenol-Borf ElecCronlcc 

Corp . , Broadview, 01. 

RadoCorp. of America, Semi* 
conductor and Material* 

OlvUlon . SonervlUe, H.J. 

VooUine Co. of Amerltt. 

Inc. . -Ir Cld Stybrook, Conn. 

Hopkis* Ei^lnevriacCo. . . Jaa Fernando, Cal. 

Hudeon Tool A Die . . . Ne«ark,N.J. 

Nylon Moldlnf Corp %rlfiffl*ld,N.3. 

O. E. Semiconductor Prod. 

0 D«pt Sjrractt*#, N.Y. 

Apes Kachioe A Tbol Co. Dayton, Ohio 

SldemaCorp Compton, Calif. 

Parker Seat Co. Lo* Ai^lee, Cal. 

Traitfltroo Electric Qirp. . . .Wakefield, Ma* a. 
PyrofUm Realetor Co. , 
tnc. - - 



Code 

No. 

05347 

09391 

090i| 

09993 

09419 

\ 

'oi«J4 

Dsni 



0«0M 



mo: 

0«M0 

oosss 

0«6«« 

001S1 

o«ii: 

o««io 

OTOII 

OTH, 

OTIJT 

OTIII 

OTUS 

on:: 
onss 
on, I 
onu 

ot::: 

om: 

onsT 

orroo 

OTtlf 

onto 

on» 

0T*H 

OIHS 

OUM 



Muwtactur*r 



Addriu 



, .Sui Uitn, Cil. 



03994 


Singer Ce. , Diehl Die. , 




063 56 




Flndenw PUnt * * . 


. SumervtUe, N.J. 




04009 


Arrow, lUrtnnd Heft mnn 




0SU4 




EleeL Co 


. . tUrttord, Com. 


MSM 


oeoij 


Ttniu* Corp 


LambectvUle. N.J. 


06717 


Mos: 


Arce Electronic Inc 


. Great Neck, N.Y. 


06711 


MllY 


EieetWire 


. Loe Ancelee. Cal. 




04233 


Hi-4 OlTlafon at Aeroroa. . 


MyrUe Baieh, 5.C.' 


om: 


04394 


Precision Paper Tube Co. . 


... a Wheellf^, OL 


06791 


04404 


PMo AlW Divtnion of Hewlett- 






PteWd Co 


. . .Palo Alto, Cal. 


06606 


04491 


SvlTEfiln Electric Product*, 


e 






Microwave Device Dlv. . JCmiAtaih View, CM. 


06964 


04613 


Oikot* Engr. Inc. . 


. Culver City, Cal. . 


09036 


04713 


MotoroU Inc. Semiconductor 


• 0»M7 




Prod. Dl» 


, . Fhodalx. Arlmnn 


WIS4 




rutron Co. .Inc. Weelem 




MI4S 




Div 


. Culver City. Cal. . 




04Tp 


AutomMlc Electric Co. . * . 


. . . Northlake .1 nC 


m» 


047^6 


ScqtWin Wire Co. ....... 


Redwood CUy, CM. 


nm 


Mill 


Prenelon Coll Co. . 


. . . El Monte, Cat 


09969 


MO 


P. M. Motor CompqnT ■ • . ■ 


a .Weetcbeiter, tU 




Mill 


Component Mfc. Service 




09799 




Co W. 


Brldcewtler, >^a 


09933 


09006 


Twentieih Ceabiry PUetlci 


10314 




Ine. .... a' ..ye.. 


LoiAncelea, Cal. 




09377 


We«tinghou*e Electric Corp. 


10411 




Semiconductor Dept. . . ■ . 


. . Youngwood, Piv 


1M4S 



UllroiUxi Inc 

UnlOT CuUn, Carp . tlKt. 

01. I Nt« York, N.V. 

VUili« Ind.Inc Cuw|t Park, Cil. 

Icor. ElMtro-PluUci Ine BunngntU*, C.I. 

Coemo PiMUc (e/a Ileelrletl 

IptfiCo.) X. • CUveland, Ohio 

Darter Cotmut Ca Rockfo^, 111. 

Tinta OpUcil Co. 

Ra*ty, lltKkU, Lon, lelud, N.Y. 

klelrt-Til Corp Wetlborr Jl. Y. 

SInrul Enetneerln, Co. ... . .-SmU Crui, Ckl. 
WUuneld Intlnoerlniflnc.. . . ,Wtkt(l«l4, Mue. 
Builrk Co. ) OI«. ol a*«u( , . 

' ‘ WwMrCorp DrlOctporl, Com. 

i^ujchom Corp. aeOnod CHYi C*l. 

lltiMCh tnd Lamb OplIeU 

‘■Co . .' Roctrilar. N.Y. 

E.T. A. ProducuCo. o( 

Aintrlca . .' Chlnco.IU. 

Amolom deetronle lUrdvirt 

Co., Ine Nn Rmhotlo. N. Y. 

D**d* Eleetricil iMtnmm) 

Co. , Inc Pcnicook, N. K. 

CMnJ Dteleti Co. , Ine. . i , . lodlknnpollo , Ind. 
CompannU Inc. .Artx. Ur. . . Ptoonlx, Arlionn 
Torrtneton Ulf. Co. ,We,t Dl«. . . Vu Hujii, Cil. 

Viriu Amoc. Etmie Di* Sin Carlo,, Cal. 

Kalrln Eloclrlc Co Van Hujra, Cal. 

DIfUran Co. Paiadau. Cal. 

Tranatalor Elaelronlci 

Corp .UlancapolU, Minn. 

WttUnthouao Elactrtc 

Corp. .CUctronlc l^lb■ Dlv Elmira, N. Y. 

PllmohJO Corp, New York, N. Y. 

Clack.Cnpklk Co. ..... Clip ol Induatr,, Cl. 
Stilcao Traaalator Corp.. . . . Carlo Plaro, N.Y. 

Arait Corp Clrtr Cll]r, Cal. 

dreklld Camtra A Inal. Corp. , 

Semiconductor Die Houmaln Vtn, Cal. 

Mlonoaola Rutter Co HlnneapoUa, MIm. 

Btrtcher Corp, Tte Montere, Park, Cal. 

Srleanla Elect. Prod. Inc. , 
kS. Vloe OporaUoni .... Mountain Vie, , Cal. 
TtchnicilWiro ProducU 

lac. . Cranlord. N. J. 

Bodlne-EIpcLCo Chleafo. DI. 

Conrfnental Dtelci Corp HavUiorM. Cal. 

Rartteon Ulf- Co. , Semi- 

' conductor Die Mouotala Vlc«, Cal. 

HeuileU-Packard Cq. ,. 

Nen Jeraeo Dlelaloti . . . , ■ Rockauay, N.J. 

U. S. EnElaeorlnt Ca. . . . ■ ■ . Lo, Anfelea, Cal. 

DUm, Delbert Co. ..... . Pomona, Cal. 

Durseaa Daturr Co 

Nlapara Falla, Ontai-lo.Canada 

Deutach Paataner Corp Loo Ansalea, Cal. 

Brlitol C. , Tte Walortury, Conn 

Stoan Company Sua Vallay, Cal. 

ITT Cannon Elactrlc Inc. , 

Plioeala DIe.l PbooaU, Aitiona 

National Radld Lab. Inc Paramua, N.J. 

CBS ElectronIca Semiconductor 
Oporatlona.Dte.ol CBS tnc .... Lo«iU, Maaa. 
Caneral Eltctrte Co. , 

Hlnliturt Lamp Dept Claraland, Ohio 

Mel-Ralo ' Indianapolis, tnd. 

Abcock Relays Die CooU Mesa, Cal. 

Eltclibnlc Bncloourat Ine.. .Loa Anftlet, Calll . 

Ten, Capaclmr Co Houaloa, Teas' 

'teh.liid.Iae.Aliilim 

^cL. .7?'. Burbank, Cal. 

Electro AasembUea, lac , . . . Cklcapo, tU. 

CAR Compaaeoti Ine .Nowton, Him. 

MiUorv Bwtterv Co. of 

Caiuuti, Ud.. a.n a ToTMlOp OnturlOp Cvmd* 
Peoneylvtid* F1orocarbe*.CUftoft Belfbl*, Peww. 
Burudy Corp » Horvulk, Comi, V 
Cenerul TrtfteUlor Weetem 

Corp Loe Afigelei, CM. 

TUTMytne terkeleyp CM. 

Chrhorundum Co NUfiru FMl*. N. Y. 



Code 

Ho. 

11334 

11337 

11343 

I1SI3 

11314 

11493 

11934 

llTll. 



Hanufirturer 



Adirt** 



. Dernc, Ihd. - 



11717 
1 1970 
13134 
12361 
13974 

13697 

12739 

13199 

12991 

*11930 

13994 

13019 

13061 

13103 

13327 

13394 

13939 

14099 

14193 

14399 

14433 



14493 

14699 

14614 

14793 

14960 

19106 

192C3 

19397 

19291 

19959 

19949 

19691 

19772 

19601 

19611 

16037 

16179 

16392 

16994 

16969 

16669 

19799 

17109 

17474 

17979 

17749 

17996 

17670 

16042 

16063 

16324 

16416 

11466 

16969 

11963 

16612 

16113 

11911 

19319 

19900 

19919 



CTSof Dent*, Inc.- . . 

Cbicaco TelepliOiM of 
CMUortiU, Ine. ....... So. Puiden*, CM. 

Oty But* Electroflic* Corp. * « . WMthimp M**a 
T iledyne tne. ,Mkrow*»e 

Olv r . e Pilo Alio, CM. 

NMIoml 8*M . a . a . a . a Dowhev, CM. 

PrecloliMi CoAMctor Corp J*m*lct, N. Y. 

Duikiji Elictronlci 1 a(» .... .CooU M*m, CM. 
Cenermi Iflitrument Corp. , 

.Sdmironductor Divlaloo Product* 

Group . Newark, N.3, 

ImperlM Electronic, Inci . . • . Duen* Park, CM. 

UeUbe, tnC) PMo AUo, CM. 

PhiUdetphU Handle Co Camden, N.J. 

Grove Mfy.Co. , Inc Shady Grove, Pa. 

OullOA Ind.Inc. ,DaU lyatem 

Dlv • Albuipitk^ue, N. M. 

Ctaroatat Mff.Co > • Dover, H.H. 

Elmar Filter Corp ......... W. Haven, Conn. 

Nippon Electric Co. , Ud. ...... Tokyo, Japan 

Melea Electronic* Corp. Clark, N. J . 

DelU Semiconductor Uc. . . Newport Beach, CM. 
Diebaon Electronic* Corp.. . 9con*dale, Ariiona 
Alreo Supply Co. , tnc. ..... . WltcMU, Kaiua* 

Wtico Product* DeiroU, Mich. 

TiMrmoUoy. . . . DMlae, Ten* 

Solllron Devteee tnc - . . Tippan, N.Y. 

Telcfunktn (GmbH) Hanover ,G*rmany 

MidUnd-WrtgWkDlv. of 

Pactfle lnduatrl*e,lne. . . . Kanaae City, Kanaaa 

Sem-Tech . .Hevtmry Park, CM. 

Calif. Realetor Corp Santa Monica, CM. 

American Componenla, tnc.. .Conahohoeken, Pa. 
ITT Semicoviduetor, a Dlv. of 
tnl. Telephone and Telefraph, 

Corporaiioo We«t PMm Beach, Fb. 

Hewlett-Packard Cowipany Loveland, Colo. 

Cornell Dubller Electric Corp . . . Newark, H. J, 

Cornti< GUaa Work* . . . Coralnt, N. Y 

. Electro Cub* tnc ^ Gnbrlil ,CM. 

WlUUm* Ufc. Co San ioee, CM. 

Th* Spbfrw Co. ,lnc Little TMU, N.Jy 

Wepeter Electronic* Co. .... . New York, N. Y. 

Sclonic* Corp Northrldfe»CM. 

Adjutiable Duehing Co N. Hollywood, CM.' 

Micron Electronic*. Carden City, Long |*land,N.Y. 
Amp robe Inat. Corp* **••**• Lynbrook, N. Y. 

Cabletroniee * . . > - CoetaMe**, CM. 

Twentieth CmBirt Coil 

Spring Co. Saida Clara. CM.' 

FenwM Elect. Inc. . . , 



Amelco Inc 

^ruee Pine Mica Cos . 
Omni-Spectra tnc. . 
Computer Diode Corp. 



Fnmlafham, tiaia. 
Mouttlajn Via*. Cal. 
.. Sprue. Plm, N.C. 

D,lnll, m. 

Lodi, N.J. 



Eltelrold Co. Ualm, N.J. 

Doola Alreranllol Cor, PiMdtm, Cal. 

'Ideal PrM. Meter Co. , lac. , 

De Jur liatar Dl> . BrooklyirN. V. 

Deleo Radio Dte. o< O.M.Coep. . . . Kohomo, Ind, 

Thormomtlca Ine Camsa Pirk.Cil. 

TraMi Company . . Moualal, Vlo«, Cal. 

Kamila Malal Producu Cor, Akreo.OUo. 

Anftlrokm Free. Ine! .... No. HoUyvood, Cali 

SlllcoBialne Juaayrala.Cal. 

McCrav-Edlaoa Co Manchoetert' N.H. 

Pover Deals* PacUle Ine Palo Alto, Cal. 

Cleelta Carp. Samtcooduclor DI*. . Palo Alla.Cal. 

'StfMilct Cor, »umy*ale,Cal. 

Ty-Cir Mil. Co. ,tne KoUletoa, Maaa. 

TRW Eliel.Comp.DI* Doa Plaints , DI. 

Chomerlet ... . PlalarUl,. Mtaa. 

Curtis Inatrumenl, tne ML Klaeo, H.V. 

Vlahay taetnmanta toe.. Malrtra, Pa,. 

E.l, OuRmtaad Co., he. , , . WUmtoflao, Dol. 

Durani Mlr/Cs. - Hllvaukee.Wla ' 

Tht BandU Corp. .Narlsattoa A 

Control Di*. ... Ttlerboro, N.J. 

Tbomaa A. Edleen Indue Ir lee. 
DI«.o(McGra*-Edtooa . . . . WeetOranfa, N.J. 

Ceoeoa *. Baldvln Park. Cal. 

\ 
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Rcplacoablc Ports 



Model 141B 



Table 6-'3. List of Manufacturers’ Codes 



* CcnJc 

Ho. 



M^rtuUnurpr 



AdtirvMit OkW 

No. 



MjnuUrturrr 



Atldritm C'jde 
No. 



M^uf4i‘t\frrr 









mu LUC KtPCirr)nii‘» , ,, Itorfrohe^da.M Y. 

I970t Ckelr4 MfK Co inil<'t)cndenre »KiinNAii 

lOlll OfM»ral Atronira Corp.* .... rhila(iel|ihia, Pa. 

21226 Licrulinr, tnc. Look laUmI City » N Y. 

212SS Fafnir nuarlng Co, .The . New Hrltun. C«>nn. 
21620 Fanaieel MrUPuritlral'Corii. ■ . .N Chieaipi, 111 . 

13010 Geiu^al Meed Co. Mi'lurhrn, N. J. 

' 13M2 TeiaranCorp lnduna|)nlia, Imi, 

117U llriUah nidio F.letlrwika Ltd. . WaahluKtim.OC. 
26466 G.E. UmpDlvlalon» Nela Park.Clevelind. Ohir) 
14666 ^Cefterail Uadlo Co. . t . . . . Weat Coni'oril.M4aa. 

24601 Memror Inc., Comp Olv HuniinKlonJnd 

26366 Cries lte|»a«klocer Corp . New Rstchelle, K. V. 
26462 ‘Croimrl File Co. of America, Inr CarLstadI, N.4. 
26061 Com|MC llolUatrr Cn . . , . ■ Molhstrr. Cal. 

26902 MamlltiHi Watch Co Lancisier. I*a. 

20460 llewlali- Packard Co Palo AHo. Cal. 

26620 lleymahVtrd.Co. . Kemlworih. N 

30017 Instrumeid S|)eclaltka Co . » 

Inc. . . Lillie Falla. N J 

33173 C. E. Jleceivinic Tube Dept Owensboro. Xy. 

35434 _Leclrohin Inc . . . Chkcatfo. 111. 

36196 SUnwyrk Cotl Prulucis. ^ 

Lid. Ilawkeabury, OnuAo. Canada 

36207 Cuntiintham. W’.ll C Hill. 

Ltd. ... Toronto. Oolario. Caruda, 

37942 P.R. Mallory 6 Co.. Inc. . . . IndianaiiolkB. Ind.' 
39643 ' MerhanicaUndoslnes Prod.Co . . Akron. Ohio 
40920 Minkalure P/‘cciaiun Dearlngs.lMc. Keene. N.li. 

40931 HoneywcN Inc Mmncapolks. Minn. 

42100 Mut/r Co. • Ctkicaito. 111. 

43900 C.A Norfiren Co. Entfle«oi)d, CoU». 

44666 Ohmile MU. Co Skokie, 111. 

46364 « Penn Enig. fcMU.Corp. ... D«)ylesluwn. Pa. 

41904 Polaroid Corp. '• ' . . Cambridtp*. Mass. 

*40620 Precision Thftmometer 6 * 

Inal. Co.- Southampton. Pa. 

49966 Mirniwavr 6 Power Tube Div . . Waltham. Mass. 

62090 Rowan Ctmlroller Co Wesimmsier. Md 

« 62963 HP Of . Med. Elec. Div. . . Wallham. Mass 

64204 Shallcruss Mf(.Co Selma. N C; 

66016 Simpson Electric Co . Chlcsno. III. 

65933 Sonotone Corp Elmsford, N Y. 

66931 lUyihegn Co. Commercial Apparatus 

4 System Div . So. Norwalk. Conn 

66137 Spauldinff Fibre Co. t Inc. Tonawknfla. N. Y 

* 66289 Spraicue Elerlrlc Co North Adams. Mass. 

664 74 Superior Elect Co. Dristol . Conn 

69446 Teles Corp. Tulsa. OMa. 

60730 Thomas I Delts Co Elisabeth, N J. 

60741 Triplet! Electrical Inst. Co DtuHlon, Ohio 

61776 t'nion VwHch and Signal Div. ol^ 

Weslinghouse Air Brake Co. Pittsburgh, Pa. 

62119 Universal Elecirtc Co. Owonso, Mich. 

63743 Ward'Uonard Electric Co. Ml Vernon, N Y. 
64969 Western Electric Co .'Inc . New York, N. Y 
66092 Weslon Inst. Inc Weston^Newark . Newark, N J 

66296 Wiiivk Mfg. Co . Chicago. Ml. 

66346 Mimiesola Mining 6 Mlg. Co. 

Revere Mmcom Div St. PauL Mmn. 

70276 < Allen Mlg Co Hartford, Conn. 

70309 Allied Control Sew York. N.Y 

10318 Allnieiai Screw PnaluclCo. , Inc 

Garden Ckly. N. V. 

T0417 Amples, Div. fd Chrysler Corp. Dctroll. MfCh. 

70486 Aliantir India Rubber Works. Inc. . Chicago, HI. 

70663 AmpenteCo .Inc . Union City. N.J 

706T4 ADC Products Inc Minneapolis. Minn 

70903 Ueiden Mfg. Co. Chicago. 111. 

70998 nird Eleciric Corp Cleveland. Ohio 

71002 nirnbaeh lUdio Co New York. N. Y , 

71034 niUey Elerlrlc Co. , Inc En«. P» 

TI04I Dosion Gear Works Div. ol * 

Murray Co of Te«s <Julntey, Mass, 

• 71218 Dud Itadia. Inc Wllbnighby. Ohio 

I 71279 Camtirklg« Thermlonlcs Corp. Cambridge, Mass. 

' 71286 Camloc Fastener Corp Paramus. N.J 

71313 Condenser Corp. 

, . . , Lindenhurst. L. 1- , N. Y. 

^1400 DussmaAnMJg Olv. of 

McCraw- Edison Co St. Locts. Mo. 

71436 Chicago Condenser Corp, ..... Chicago. Ill, 

71447 CiUr. Spring Co.., Inc Plco-Rivsra, Cal. 

71460 CTSCorp *Elkharl, Ind. 

71468 ITT CsiuKM Electric Inc. ... Los Angeles*, Cal. 
11411 Cinema, Div. Aeruvos Corp. ... Oorbonk, Cal. 



71482 C.P cure A’Co . Chicago. Ill 

71690 CentralabDiv of ' 1 * 

* Globe Union Inr. . Mil«sulu;p, Wis 

71616 Commereul Plastics Co. . Chicago, HI. 
71700 Cornish Wire Co. . The . . Nrw York, N Y 

11707 Coto Cull Co. ,lnr . . .' Providence, H I. 
-'-71.744 C/ilragu Miniature Lamp Works . Cliliago. Ill* 
71786 Cinch Mfg. Cu. . 

Howard D. Jones Olv Chicago, 111 

71984 Dow Cijrnkng Corp .Midland, Mich. 

72136 Electro MoHve Mfg. Co . Inc. 

. WiHimanflc. Conn, • 

T26I9 niallght Corp . Orooklyn, N Y 

72666 Indiana ijeneral Corp , , , 

Electronics Dtv Krasby. N J. 

72699 General Instrument Cotf / \ w 

' Cap Dlv^lsItMi . T . . . Newark. N J? 

72766 Drake MJg. Co. 'Karworal Heights. Ill 

T2836 Hugh II. Eby Inc . . PhiRulelphia. Pa 

72928 Cudemai. Gi Chicago, 111. 

72962 Elastic Stii|vNul Corp. Union. N.J 

72964 Ropcri ht, Hadley Co. ... .Las Angeles, Cal. • 
72982 Erie Technological Products,- fnr. .* .Erie, Pa 

73061 Hansen Mlg^Cn. . Tnr . .Princelun, ImJ. 

73076 II, M Harpor Co . .Chicago, III. 

73138 Helljiot Div . of Derkman Inst. , Inc. »' 

. . * Fullerton, Cal. 

73293 Hughes Products Division of 

Hughes Aircraft Co. . . Newport Beacifk Cal. 
73446 Akntirccx Elect. Co. , . Hl'cksville, L. I • N. Y. 
.73606 Dr 4 dley Semiconductor Corp, 

, . . . .New Haven, Conn 

73669 .r Carling Electric, Inr Harlford, Conn. 

73686 Circle K Mig. Co .Trenl«in. N.J 

73682 George K. Gurrrlt Co. , 

D|v. MhX Industries. Inc.. . Philadelphia. Pa 
72734 'Petleral Screw Pfoducts. Inc . .Chlc^go:vlll ^ 

72743 Flichrr S|>ectal Mfg. Co ClnclmuU.^hio 

73793 Gesiieal Industrjci Co. . The . . Elyria, Ohio 
73846 Goshen .Stamping- ( To^il Co. '. . . .Goshen. Ind. 
73899 JFD Electronics Corp. ...... .Brn^lyn, N. Y. 

73906 Jerinipgs Radio Mfg. Corp. ... San Jose. Cal. 
73957 Groove -Pin Corp. Ridgefield. N J. 

74276 SlgnalHe Inc . .Neptune, N.J 

74466 J.1I. Winns, aral Suns .... Winchester. Mass 
74861 Industrial C«mdenser Corp. . . . *’■ Chicago^ Hi. 
74868 R.F. Produefs Division of 

Amphenol -Dorg Elect rmie Cbrp; 

„ . Danbury. Conn. 

74970 E. F. Johnson^o.«. Wssdca. Minn. 

76042 InteFnalhmal ReslsCince Co. PhiladelphU, Pa 

76261 l^eyslone Carbon.Co. , Inc SI.'Marys, Pa. 

76378 CTS KnigMs, Inc &mdv(icle. 111. 

75382 Kulka Electric Corp , Mt. Vernon., N. Y.- 

75618 Lena Electric Mfg. Co. ^ Chicago; 111. 

76915 Liilleluse, Ihr . . . . . Des Plaines, III. 

76W5 Lord Mlg* Co. ’ Erie. Pa. 

76210 C.W Marwe'del San Francisco. Cal 

16433 General Instrument Corp •. 

Micamold Division Newark, N.J. 

76487 James Millen Mlg. Co. .Inc . . Malden, Mass 

76493 J.W. Milter (^o Los Angeles. Cal. 

76630 Cinrh-Monadnock. Div. of United Carr 

Fastened Corp San Leandro, * 

16646 Mueller Electric Co CleveUnd.i^iu 

76703 National Union ■ t Newark, N.J. 

16864 Oak Manufacturing Co CrysUl Lake, HI. 

77068 The Rendli Corp. , 

Electrodynamics Div. . N. Hollywood, pal. 
77079 Pacific MeUU Co. . , . .San Francisco. Cal. 
77221 Phaustran tnsirumenc and 

Electronic Co. . . . , ... So. Pasadena. Cal. 
77262 Philadelphia Sleel and 

Wire Corp. Philadelphia, Pa 

77342 American Machine 4 Foundry Co. 

Poller 4 Drumfield Div Prlnceto/i. Ind. 

77630 TRW Electronic Components Div. Camden, N J 
77638 General Instrument Corp. . 

Rectifier Division . . Orooklyn. N Y 

77764 ReslsUnte Products Cy. . ■ lUrrUburg. Pa. 
77989 Rubbercraft Corp.' of Calif. . , Torrance. Cal. 
78189 Shakepruof Division of 

Illinois Tool Works . Elgin. 111. 

78277 Sigma, v S® Dralniree, Mass 

78283 Signal Indicator Corp. New Yo^. N.Y 

7B3X Struthers-Dunn Inc PitMan. N.J. 



78462 ThompiMin 'Bremer a Cit. Chii-agif. Ill 

78471 Ttiley Mfg C«t * Ibn FranrtMi-o.^t'ai 

78488 Slai'kpideXarl^Mi Co. St Marys, Pa 

T8493 Stai^ard TlMimson Efirp . Waltham. Mass ' 
78663 T)ni2l4.'rman Pniluris. Inc ' Cleveland. Ohi«i 
78790 . Tralisflirmrr Enginerrs San Gubrirl, Cal' , 
X894T Ucinite Co . . * . Ncwt>inville. Mass 

79136 Wildes KMhtn*M»r Inc . Uaig .stand pity, N V 
T9I42 Veeder Iti^. tnc . . Kartfnrd, Cunn^ 

79261 Wenro MflT Co . Chiragn. HI 

79727 Coni IncnUl -Wirt Elcrtronirs Corp. 

* : Philadelphia, ^a 

79963 Xierick Mfg. Cnrp New Rochelle, N V 

80031 Mepcii Division of Sessiims Cbirh Co 

'.V, ' .Morristown, N J 

80033 Presiale Corp Toledo. Ohm 

80120 SrhniUer Alloy Products Ca . Eliaabrlh. N J 
80131 Elertruftlc Industries AssuciaiiOii. 

Staj^rd lube o( semi-cociiductnr device* 
any manufacturer, '• 

80201 Unimas ^Itrh, Div. MasiM Electrunics 

\ Corp. . . , . . Wallingford, C«nn 

80223 United Transformer Corp Ni^Yurk. N Y 

80241 Oxlord Electric C6rp [Chicago. Ill 

80294 Dooms 1 ik..«. « Rivtrstde. Cal 

80411 ArcoDiv. of Robertskaw Controls Co. 

Crdumbus. 

80486 AH Star Produrts Inc. . Defiance, Ohttw 

80609 Avery Ubel Co. Monrovu.Cal 

80683 Hammarlund Co. , Ipr . . Mars Hill. N 

80640 Stevens, Arnold, -Co .tnr Roshm, Mass 

80H13 Dimru Gray Co ^ ‘ ■ -Dayton, Ohio 

81Q30 «lnternatlonal lust Inr . . Orange. Conn 

81073 GrayhilL Co taCraiucs. ill 

81096 Trud Transformer Corp Vsmee. Cal 

81312 Winchester Elec. Div Litton Ind . Inr 

* . . . Oalivi.le. Conn 

81349 'kAlitary Specification 

81483 tnlerrulional Rectifier Corp El Segumkj. Cal 
81641 Airpax Electronics. Inc Cambridge.’ Maryland 
&I8C0 Darry Ciutiruls. Dtv Darry Wright Corp 

WaleVluwn, Mass - 

8204^ drier Prerisiun Electric Co. Skokie. HI. 

82047 Sperli Faraday Inr , Cupper Hewitt 

Cleririr Div HobuEen. S j'’ 

82116 Electric Regulator Corp NorwaUr, Conn 

82142 Jeffers Eleclromrs Divtlton of 

Spegr Carbon Cu , Du Dois. Pa. 

82170 Falrchtld Camera 4 Inst. Corp . 

^re 4 Defense Systema Div Paramus, N J 
82209 Magurie Industries, Isr.. Greenwich, Conn 
82119 SylvanU Ele^rte Prnd . Inc 

ElectrUntc Tube Divtskin Empunum, Pa 

82376 Astron Corp. . East Newark, Jlamsim. N J 
82989 Swtichcrait. Inr Chirugo. lU 

6264T MeUls 4 Controls Inc , 

9|>encer Produeu * Aiiteboro. Mass. 

82768 PhUlips-Advanre Control Co Joliet, HI 

82866 Research Pnslucts Corp * IdadiBon. Wis. 
82877 RbltonMfg Co . Inr Woodstock. N Y 

62893 Vector Elccironir Co Glendale, Cal 

83058 Carr Fastener Co Cambridge. Mass 

83086 New Hampshire Dali 

Oearing. PelrrburuugN N H 

83126 General ln^trudteat*Curp . 

Capacioirr Div . . Darlington. S. C. 

83148 ITT Wire and Cable Div Los Angeles*: Cal 
83186 Victory Eng /orp Springfield. N J-» 

,83298 Bemlis Corp. . Red Dank Div . Red|pank. N.J 
83316 Rubbell Curp .. Mundelein, HI. 

13324 Rosan Inc Newport Beach. Cal. 

83330 Smith, Herman H . tnc Brooklyn. N.Y 

13332 Tech Labs ' ^ PaltsadeS Park. N J 

83386 Central Screw Co. Chicago. HI 

63501 CavHt Wire and Cable Co .Olv of 

Amerace Corp Or«>okfield. Mass. 

83594 Burroughs Corp. . Electronic 

Tube Div Plainfield. N J 

83740 Inlup Carbide Corp*. Consumer 

Pri^ Olv * New York. N.Y 

83777 Model Eng and MJg . Inc Huntington, Ind. 
13821 Loyd Scruggs CJi Fesiui, Mo. 

83942 Aeronautical li|it. 4 Radio Co .L<hJI, N.J 

84171 Areo Electronics Inc. . Great Neck, N. V. 
84396, A J. Olesener Co ! Inc S*n Francisco, Cai 
84411 TRW Capacitor Oiv OgalUla, Neb. 
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Model 141B 



Table 6>3, List, of Manufacturers' Cpd^ 



Cote 

No. 



Wiiwf|rturtr7 






Cote 

No. 



Muulacturtr 



Addroii 



MuMftetuftr 



AddroM 



/ 



\ 



•4110 Sirk«i TirilM. tM, • ■ ■ ■ .BkMalmtai, tnd. 

IMS4 Boontos Mpldlnf C«afU1 BoontM, K. J. 

•S41I A. B. Biifd Co> ..... .Ska f riwlico, Ckl. 

IMT4'. R.U, Bncutoalt 4 Co. . . > lu Frucltca, Col. 
•W«0 KoUodKardo, toe. .Huidta, Conn, 

nitl Bttmltu RuOOtr Co. . . ........ CMeifo. Bl. ' 

•4114 raliili' Boortat Co Loo AnttWt, COlU. 

•4141 niRoo Proclolo* Produou Co. , be.. . 

.?.t; ClUtooHelcM*, P>. 

••tit Pmloln RoUm RroOucto Coip. Dortoo, Ohio 
••<•4 RoOtoCorp. of Aioortea, ■Uetnole Cooip. 

4 Doelcoo DItUIoo . . .... Hurtoon, N.J. 

•(•It Ittoiroa M4. Co. Clonbl*. Cil. 

•1U4 Morn fadootilM ... ..... . . AnoMm, CoL 

•ni< Phlln Corpofo U eo ( l o o f ifab DlrUtool 

Lojudab, P». 

•141) WfiUto nbre« 4 Jll>i»Rig*»tl/Co> 

(1U4 Vo* WoUr, krrooclon. Col. 

( 1 M 0 Ttwor ■ ■ ■ 

U140 CoUtr- 

•tUO (bold. 

••••• Omni I 

•t))t (Snytar 

•Mil G.l. DUtrlbuttof Coip Scbracbdj, N. Y. 

•Mil ireorltT Co '. . Mrolt, Mleh. 

••U) VBllod.Tnoo(orBtr Co. .' Clilc«r>. QL 

•00)0 Uoltod am UulUaor) Carp. . . . Botorir. Molt, 
•tilt U. B. Robber Co. . Cooiumr tod. 4 

PlorUco Prod. Hr Paoeolc, N.J. 

t0)(l BtUerlUe t^loUtr Tool U((. . be. 

. ’. BellerUb. IlL 

toil) Veiled Carr Poetooer Corp. ..... Cfclcepo. lU. 
•Mit Beorbf Ratbeerbc Co. ... But FreKleco. CoL 
• 114* nr Coenoo CleeL be. , atbm Dl*. 

tllM Co Door l^rbt M<(. Co. . . . lu pnoeleeo. Cal. 
tl)4t Miller Dial 4 Noaeptob Co. . . . II Monte. CoL 

•1411 Radio Malerlab Co. , . i '. . CUeOfo. ni. 

ntM Aefil lac .’ Attleboro, Maee. 

•IU1 Onto Cleelmdca, be. ...... Coluatbue, Ntbr. 

•IH) Ileo Carp. ..... .' WUloo Crore, Pe. 

titl) Iplpliooe be < New Yorli^ N. Y, ‘ 

•11)1 Griouir Mlf. Co. .be. .... .WUrlleld, Moeo. 

•Itll K r Penlopaieat Co 'Redaood City, CoL 

tltM Moleo Mtf. . be. . . Cbltofci, DL 

i . , , 




tint Hop^^U be. , Micro Olteh Dieletan' 

: ...(V. Freeport, m. 

tlMl Nohai.Bne. SprIafCo Oeklond, 

nitO Tip.Coniieetor Corp Peabody, Maeb. 

n)«1 eiontOplleolCo., be. . . . .^Rocbeiter, tt.Y. 
nU1 Tenaollu IneoUted Wire Co. , be. / 

,..e:4.‘. Torryloaa/ H, Y. 

nit) tMC MofiletleVCorp. . . .Wcelboryi L.y, H.Y. 

UtM Hudeoo Loaip'Cb ICeorpey, N.J. 

n)>2- BylrOnU Ctecirle Prod. Inc, , > / 

Semiconductor Die. . , . rjf^.Wobora. Maee. 
tint RobUno 4 Hyere be. . . .Hlllaaded' Park, N.J. 
t)4lt aenicoControb, Die. oneeeo / 

Wire Corp. Monafleld, Oblo 
•)Ut 'Wobre Hl(. Co. Culier City, Cal. 

tint O. V, Controle Uelnfetoa, N.J. 

HV)1 Gemral Cable Corp. ... ./. Bayonne, N.J. 
M144 Raytheon' Co.‘, Coaip. Die/ 

bd. Comp, Opentlone/ Quincy, Maae. 

MI4( SclentUle tlectronlce / 

Producu, be. ... / Lore land, Colo. 

MIM Wacner ElecL' Corp.'^, 

. Tunp-dol Die. Newark, H. J. 

t41t1 Curtlae.WrlfMC^,' ^ 

Eleetrbnlca Die Eaet Patleraon. H. J. 

HD) South Cheater, Corp. Cheater, Pa. 

•4))0, Wire Cloth Producta, be. ..... .Bellwood, Dl. 

t4)1t Atbmatle Metal Producta. Co. . Brooklyn, N.Y. 
Hdl) Worceiler Preened Aluminum Corp. 

Worceebr, Maea. 

t44tt Ma^ecraA tiecirle Co. Chleaco. 'll. 

ttO)) Ceorye A. Phllbrick Reaearchara, bie. 

Boahm. Maaa. 

ttl4« Alco neeL Mil. Co. Uwrenco, Maaa. 

•tJ3« AlUea Producu Corp DIanU; Fh. 

tU)t Contlmnbl c;aaoector Corp. , .Woodatdo, N. Y. 

tUU Leaeraft Mfy. .Co. , be Lone bland, N.Y. 

tuts National Coil Co aierldan, Wyo. 

•UU Vltramon, be. . , : Brldyeport, Coon, . 

•SJ4I Cordon (brp Bloomfield, N.J. 

•US4 Metlmdo MIy. Co RoUtay Maadou-a ni. 

•SM« /Arnold Ei«tm«rliiy Co. . . r. . . . .Maranyo, RL- 

•asil) Daya'Ileclrle Co. , be Franklin, bd. 

•MM Sleraoo Mfy. Co. ... i ........ . Wayno, III. i 

IM(1 Wackeaaor Co Chlcayo, RL > 

ttOtl Mlcrowaro Aoaoc. .Writ. he. . SUnnyeale, Cal.“‘ 



•tots H|.Q Die. ot Aeroeu Corp Oban, N. Y. 

tuts ThordaraoO'Malaoner be, ... Ml. Carmot, RL 

tuts Solar MIy. Co. Lot Anytloa, OiL 

•S3tS MIeroawlleh, Die. p| 

Minn. -HonoyweR Freeport, RL 

tUSO Carlton Screw Co Chleayo, RL 

tt)41 MIcrowatf Aaooclaue, be. , Burlbylon, Mate. 

ttSOl Raeal Trahalormor Co. Oakland, CaL 

•SHt leaUU, be .Orcliard Park, N.Y. 

•SIS) bn Faraando Elee. Mfy. Co. Saa Fimando, Cal. 

>W1 Thom non bd. be Lony laland, N.Y. 

•14(4 bduatrlal RaUlalay Rlny Co. , . Irelnytoi, H, J. 
tlUt Automatic 4 Praclaloo MIy. , , Inylowood, N.J. 

'•l91P Real Reilelor Corp Yonkori, N. Y. 

•IPS) Litton Syotem be. , Adler-Weelree 

Commun. Die New RoeheUt, N. Y. 

•4141 R.Tronlee, be Jamaica, N.Y. 

•tits Rubber Teek, be Oudena, CaL 

•mo Hewlett .Pickard Co., 

Medical Elec. Die ^Paaadeaa, Cal. 

•Ull MIerodol, Inc So.nPaaadena, CaL 

tUtl Sealectro Corp Mamaromch, N.Y. 

ttJIt Zero MIy. Co. Burbank, Cal. 

•MIO Elc Inp .Clteeland, Ohio 

•t1)l (bmral MlUe be. , ElectronlcaOle. 

MlmioapolU, Mbh. 

•41)4 Paeco Dlelalbn of Hewlett-Packard Co. 

Pab Alto, CaL 

•tni NarthmiliEleetroalca.be. . Qen Cora , N.Y. 
•••14 International Eleelroalc Reaearch Corp. 

Burbank, Cal. 

•tlOt Columbia Teehale^ Corp. . . . Ntw York, N. Y. 

tt)IJ Vulan Aaaoclatrt. PibAllo. CaL 

•4)K,.A&o Corp WincheaUr. Maaa. 

••SISl Marahall bd. , Capacitor Die. . Mooroela, Cal. 
•tIOl Control Swllch DIeialon, Controb Co. 

ol America El Seyundo, CaL 

•••00, Deleean Etectronica Cotp. . East Aurora, N.Y. 
••Mt Wllco Corporation ....... bdlanapolU, tnd. 

■••It DranaonCorp. '. Whippy, N.J. 

•M34 Rembrandt, be Boa Ion, Mata. 

•9M) Hollman Electronlca Corp. , 

Semlconduclor Dietilon XI MonU, CaL 

••••7 Teehnolofy-lnatrument Corp. 

, 'O' olCaillomla Newbury Park, CnL 
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Figure 64. Mechanical ^arts, Top Vi^ 
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SECTION VII 

MANUAL CHANGES AND^PTIONS 



V 



M. INTRbDUCTION. 

7 . 2 . This section contajry information required to back- 
date or update this maniAl for a specific instrument. 
Descriptions of rspecial options and standard options 
are also in this section. 

7-3. MANUAL CHANGES^ 

• • ' • 

7-4. This manual applies directly to the instrument 
having a serial prefix as shown on the manual title page. ^ 
If the serial prefix of the instrument is not the ume as the 
one on the title pa^, refer to Tj^e 7-1- for changes neces- 
sary to backdate the manual to the instrument When’ 
making changes from Table 7-1, make the change with the 
highest number first. If the serial prefix of the instmment, 
is not listed either in the title page or in Table 7-1, refer to 
ah enclosed MANUAL CHANGES sheet fc^updating 
information. Also, if a MANUAL .CHANGK'^eet Is 
supplied, make all indicated ERRATA corrections. 



lie 7-1. Manual Changes 




. CHANGE 1 

Page 6-7^ Table 6-2, 

A3R1:^Changeto HP Part No. 0692-2065, TQ1, R: fxd 
comip 20 megohms 5% 2W. 

Page 8-13, Fibres- 13, * I 

A3R 1 : Change value to 20 megohms> 1 



. CHANGI 



Page 6-5, Table 6-2, \ 

A2: Change to HP Part No. 00141-66514. 

Page 6-7, Table 6-2, 

Add: A2R42. HP Part No. 0811-1746. TC12, R: fxd 
■ WM 0.36 ohm 5% 2W. * 

Page 9 - 10 , Figure 8 - 8 , 

Add: RjJ2 between R3 and 846.* 

Page 8-11, Figure 8-10, , ; 

R11: Delete. . \ 

Add: A2R42, value 0.36 ohm. Connect from anode of 
A2CR16 to emitter of A2Q1oS 
Page 8-12, Figure 8-12, 

Add: 42 between R3and R46. 



SPECIAL OPTIONS. 



. 7-6. Most ' customer special application requirements 
and/or specifications can be met by factory modification , 
of a standard instrument. A standard instrumeqt modified 
in this way will carry a special option number, such as 
Model OOOOA/Option C0 1 . 



7-7. An operating and service manual and a manubi in- 
sert are provided with each special option instrumenL The 
operating and service manual contains infonnation about 
the standard instrument. The manual insert for the special 
option describes the factory modifications required to pro- 
duce the^ special option Instrument Amend the operating 
and service manual by changing It to include all manual 
insert information land MANUAL CHANGES sheet in- 
formation, if applicable). When these changes are made, 
the operating and service manual will apply to the special 
option instrument. 



7-8. If you have ordered a special option instrument 
and the manual Insert is missing, notify the nrarest 
Hewlett-Packard Sales/Service Office. Be sure' to give a 
“ full description of the instruipent; including the complete 
serial number and special option number. 



7-9. STANDARD OPTIONS. 



> 



Page 4-2, Paragraph 4-15, 

Line 10: Change R11 to A2R42.*S^ 

Page 6-3. Table 6-2. ■ . 

A2: Change to HP Part No. P0 141 -6651 4. 
Page 6-4,. Table 6-2, 

R11: Delete. 



7-10. Standard options are modifications installed on'- 
HP instruments at the factory and are available on re-, 
quest Contact the nearest Hewfett-Packard Sales/Service. 
Office for information concerning standard options. 












7-1 





V 



Changer^nd Options ' • , ‘ 

^ * ' ' 

7-1 1. The following options are available for the Model 
141 B at the present time: 



a. OPTION 001: 230V operation^ set at factory. 



b. OPTION 009: This option provides for a remote 
erase function through a BNC connector on the rear 
panei. Complete wiring Information is shown in Figure 
7-1 and replaceable parts are list^ in T abie 7-2. 



Model 141 B 

Table' 7 ‘ 2 . Option 009 Replaceable Parts 



HP Part No. 


'Description 


00141-66517 

1250-0083 

19(^1-0040 

0490-0199 

0490-0191 


Remote E RASE board 
Connector: BNC female 
Diode 

Switch: relay 
Coil: relay 



Jl 
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•REAR )- 
PANEL 



rREMOTE~ERASE BOARd" 
(9)1 









CRI 
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ni904) 
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1(903) 



TO STORAGE 
MESH 



TO PULSE 
BOARD, AS 



1(97) 
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Figure 7-1. Option 009 Schematic Diagram 
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OPEHa4|NG AND SERVICE MANUAL 
• ' MODIFICATIONS 

, ’ *■ ■ . - • * I . , 

MODEL 141B /OPTION T15 

> : . ' * 

Model 141B /Option Y7B Is a stsyidard HP Model 141B 
• modified by being painted accordtag to customer specifica- 
tions. 

' • < . 

' Me cynically and electrically, the Model 141B /Option Y75 
is Identical to the standard instrument. The operating and 
service manual supplied applies directly to this special in- 
* strument. 



End: 



141B .Manual 



sbm/ 4-71 



# 



Page 1 of 1 

HIWlITT-MCKAtO COMMMY 1900 OA«0«N OF THI GODS lOAO. COLORADO SF^NOS. COLOIAOO. U. S. A 





■. I* ' 

*i ■ 

* 



\ 




; 




4 



Model 141 B 




Service 



r- 



SECfl.ONVm . 
SCHEMATICS AND TpOUBLESHJ^TlNG 



J 

^ *• 



8-1. INTRODUCTION. 



8-2. This section contains' schematics, component 
location diagrams, repair, replacement, and trouble- 
shooting information for the Model 141B. All schema- ■ 
tics are on fo'ft-out pages to allow reference to the text 
and fig^ures in other sections. Schematic symbols and 
conventions are explained in Table. 8-3, and Figure 8-7 
shows plug and jack connections. An over-all blocA ■ 
diagram is in Section IV. \ 

8-3, SCHEMATICS. 

84.. Schematics are on right hand pages that unfojd 
outside the right edge, of the manual. The throw clear 
pages allow viewing the schematics while referring to 
another section. Text can be followed by unfolding the 
appropriate throw clear page. ^ 

85. Schematics are drawn primarily to show the 
electronic function of an instrument. A given schematic 
may .include all or part of several assemblies. Schematics 
also include dc voltages and waveform measurement test 
points! Waveforrns applicable to each schematic are 
shown opposite that schematic. DC.tfoltage and wave- 
■form meag^ement conditions are shown above the 
wavefbrB^lhiformation about symbols and conventions 
usedjpfljth^ schematics is providecTby Tab(j 8-3. 



'8-6. COMPONENT LOCATION. 






8-7. Assembly components are shown, with a grid ' 
locator, near each schematic for ease of location. 
Chassis mounted components are shown in Figures 83 
through 8-6. Mechanical parts listed in the replaceable 
parts list are shown in Figures 6-1 through 6-5, 

f , 

8-8. REFERENCE DESIGNATIONS. 

89, The unit system of reference designation, used 
this manual, is in accoipance with the provisions of the./ 
American Standard Electrical and Electronics Reference 
Designations. Minor variations, due to duign. and manu- 
facturing, ‘ may be noted. A brief, explanation is pre- 
sented here for those unfai^^r with the designation 
system. 

8-10. Each 'component is identified by a letter-number 
combination. For example R1 , R2, . . . Cl, C2; etc. This 
tetter-number combination is the basic designation for 
each ' component. Components which are separately 
replaceable and are part of an assembly have, in addition 
to the basic designator, a prefix designation which 
identifies the assembly on which the component is 
located. Components not mounted on an assembly have 
only the basic reference designation. 

b 

8-11. Figure 8-1 is used as an example. The basic 
reference designation (Rl) appears four times, however 
each Rl js identified by a designation formed by 



COMPLETE INSTRUMENT 



Rl 



AZtASSEMBLYI , • 


♦ 






AIISUB-ASSEMBLY) . 




A2 (SUB-ASSEMBLY) 
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-Rl- 






t* 


Rl 








-»jRI— 
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* ♦ 
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' 






\ 




■ 
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V. 


r 






^ . 


* ' / 




. 1 



KII-AH 



Figure 8-1. Unit System Reference Designation 
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comolning component, Assembly and subassembly desig* 
nators. Coniiider' the R1 on subassembly A1. The 
complete designation of that resistor i^A2A1R^. Now, 
R1 connected .between assembly A2 and the complete 
instrument has only the designation R1 because it is not 
mounted on an assembly. Thjs^V^em applies to all 
classes of components, C, CR, Q, etc.\ 

8-12. OVER-ALL TROUBLESHOOTING. 



8-13. Troubleshooting is much easier if more than one 

symptom of a trouble is evident. Observe the instrument 

arid note all indications of faulty operation. If symptoms 

indicate more than one trouble, treat each problem 

individually and locate one trouble at a time. Don't 

waste time making random checks. Instead, follow the 

logical procedure presented here, and refer to other areas 

of information in this manual if necessary. 

♦ 

FRONT PANEL controls. 

% 

8-15. Equipment troublesare frequently due simply to 
improper front panel control settings. Refer to the 
operating procedures in Section III for a complete 
explanation of each control's function along with typical 
operating instructions if in doubt. Possibly the intensity 
control on the oscilloscope front panel is not turned up, 
or the level ' control on the time base plug-in is 
mis^justed. Use the controls as a guide to help isolate a 
trouble to a specific area. 

8-16. VISUAL CHECKS. 

8-17. After localizing the trouble to a specific area of the 
Instrument, make a good visual^check of that area. 
Check for burned or broken components, loose wires or 
circuit board connections, faulty,switch contacts, or any 
similar condition suggesting a source of trouble. If 
everything appears normal, proceed to the next step. 



8-18. WAVEFORMS AND VOLTAGES. / 

8-19. Allow thq instrument to warm up for about fifteen 
minutes before making any measurements. Conditions 
for measuring waveforms and dc voltages are stated^ 
adjacent to each schematic. These conditions must be 
observed to obtain the proper reMings. A V with an 
enclosed number is shown at key locations throughout 
the schematics. These are waveform. measurement points 
and are referenced to the waveform photographs 
adjacent to each schematic. Waveforms cafi^be used to 
measure, gain or pin-point a defective stage. Use a probe 
with a needle tip to avoid creating a short-circuit. DC 
voltages are shown on the schenruitics near active 
components such as transistors. As an j/ii to locating 
mea^rement points, note a small dot etched on the 
circuit. boards nev the emitter of transistor^, source of 
field effect transistors, cathode of diodes, and positive^ 
lead of electrolytic capacitors. Refer to Figure 8-2 
for semiconductor information. \ 



8-20. FINAL CHECKS. • - 



Model 1418 



8-21. Read the theory of operation in Section IV to . 
learn how a circuit*should operate. With the aid of this 
information, irwili M easier to discover why a defective^: 
circuit Is Inoperative. Finally make resistance checks td'-- 
uncover the faulty component. If it appears necessary to 
calibrate the instrument* refer to Section V for the 



proper procedures. 

8-22. DETAILED TROUBLESHOOTING 






8-23. LOW-VOLTAGE SUPPLY, 

8-24. TRANSISTORS. The series regulator ^ansi^ors 
are located on the fan assembly. Each is easily "replaced 
by removing the two screws and pulling th * transistor 
from its socket. All other lovV voltage power supply 
transistors are located on the power supply board. 



8-25. DC voltages shown on the, low voltage schematic 
diagram were measured to ground, with Model 1402A 
and 1421 A plug-ins installed. Voltages may vary slightly 
when other plug-ins are used. Correct voltages for point? 
not marked for voltage are generally obvious by beinj 
connected (directly or indirectly) to a supply output. 
Transistor base voltage in most cases should not 
measurably differ from emitter Voltage when measured, 
.with respect to ground. Voltage drops across breakdown 
^iodes are indicated on the schematic. 

B-26. EXCESSIVE RIPPLE. Excessive 120 Hr ripple on 
any supply can usually be traced to either, the input 
filter or regulator circuit by comparing ripple voltages at 
the rectifier outputs w^j^ values given on the schematic, 
For ripple above the st^Jfied value, check Cl, C3, C4 or 
C6. 60 Hz ripple above 'specified value at these points 
indicates an open rectifier or low-gain amplifier transis- 
tors. Maximum ripple on supply outputs (at TlS Vac 
with maximum load on supply) is: 10 mV at -•■248V; 7 
mV at +100V and -100V; and 2m V at -12.6V. 

I 

8-27. FUSES. If the +100, -100 or +248 volt supply 
should be accidentally shorted to ground, the fuse for 
that particular supply will blow. This cuts off current in 
the supply and protects the transistors. 

8-28. The -12.6 volt supply is fused and employs a 
current limiter, A2Q10, for protection against brief 
shortings of the oujput to groupd. The supply should 
function normally upon removal of the short, provide 
the fuse has not blown. 

8-29. ISOLATING TROUBLES. Trouble in the +100 
volt supply can be reflected in the operation of all other 
low voltage power supply outputs. If the +100 volt 
supply is incorrect, -proper circuit repair may eliminate 
the trouble. If the 1 100 volt supply is correct, follow 
these steps in their given order: 

, a. Check the -100 volt supply .'■•The +248 volt and 
-12.6 volt supplies are referenced to this supply. A 



8-2 
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fault in the -100 volt supfily can cause malfuncjfljn 
of either of the other two. If the •100 volt suppFy >! ' 
is Incorrect, proper circuit repair may eliminate' 

double in the +248 volt or' -12.6 vdlt supply. If 
the -100 volt supply is correct, proceed to the next 
step. 

b. The +248 volt supply is referenced to the -100 volt 

’ supply-! if trouble here has not been eliminated by,, 
checking the -100 volt supply, the trouble lies In 
this circuit and can be located by making the 
proper circuit and component checks as described 
in Paragraph 8*25. 

c. A trouble that appeared to be in the *12.6 volt 
supply hiay have been eliminated by the above 
procedurjWft'tV^ will be necessary at this point 
to make^3roroj|||jW-fi/oltage and component checks _ 
of the supply. ' ' 






8-3Q. HIGH-VOLTAGE SUPPLY. 



8-31. It one high-voltage supply output is zero but other 
, output&are normal, one of the rectifiers is likely at fault. 
Normal dc voltages are given on the high 'voltage 
schematic. , , 

. 8-32. If there is no high-voltage output, observe the 

waveforms at the collector of A2Q14 (blue wire) ./if an 
approximately 30 kHz, ^-volt peak-to-peak sin^ wave 
appears for short intervals, the trouble ”■«, probably ^ 
defective component in the rectifier filter/di vlder /net- 
works. If po waveform appears^.use Table.8-1’- 

8-33. If the high-voltage output is incorrect and^cannot 
be adjusted to the coVriotvalue, use Table 8-2. 

**■ * ' * ♦. 

8-34, If the -2350 volt supply seems to be operating 
properly, the 6.6 kV post-accelerator •potential may be 
checked as follows: ‘ , 

a. Remove the top a'nd left side instrument cover. 

b. Remove the high voltage-; connectbr block, 
A3MP14.-Figure 6-4. 

c. Remove high voltage connector block cover and 

■ rubber msulation. • , ‘ 

d. Check Ore 6.6 kV at the high voltage lead pin 

connection. . • . ' 

8-35. PULSE CIRCUIT. • * • 

8-36. A good knowledge of the operating procedures and 
an understanding of the printiptes of .operation of the 
instrument are helpful when troubleshooting the pulse 
circuit. Refer to Section III for operating procedures and 
Section IV for. principles of .Operation. Always perform 
th^'prelimiriary set up probetiure given in Section V, Per- 
forrhance Check, ^ if the instrument is not operating 
properly.. • . 

8-37. All dc vdltages from’ the Ibw-voltage supply are 
'used in the pulse circuit. Wheri a malfunction occurs, 
check alfrvoltages.connected'to'.the pulse' circuit board. 

' ILall low ypitage? are O.K., check the high voltages at 
o the high-voltage circuit board. These checks will, by 
elimination, isolate the trouble to one general circuit. If 



both supplies are O.K., check 'the waveforms at test 
, points shown on the schematic diagram. Figure 8-16. 

8-38. Check dc voltages to isolate defective components 
in a stage where an improper, or no, waveform is 
pr^nt. Conditions for measurements and waveforms 
’ for test points are given in Figure 8-15. 

# 

! s-39. periodic maintenance. 

' 8-40. ELECTRICAL MAINTENANCE. 

841. Do the electrical adjustments in Section V once 
every 6 ihondts arid after repair or compppent replace- 
ment. 

% 

842:MECHANICAL MAINTENANCE. 



* 843. inspect the air filter;at the rear of the instrument 
and clean it before it becomes clogged and restricts air 
flow. To clean the filter, wash it thoroughly in warm 
water and detergent. Dry the filter thoroughly before 
installing it on the instrument: Oil the motor (one 
point), with light machine oil, once every 6 months. 

8-44. INSTRUMENT REPAIR. 

845. Chassis-mounted components are identified in 
Figures 8-3 through 8-6. Componenti op circuit boards 
are identified in figures near the applicable schematic 
(also see Table 8-3). 

84’6. Figure 6-1 is an exploded view drawing of the 
. instrument frame. All parts are keyed to Table 6-2 by 
reference de^'gnators Other mechanical parts are identi- 
fied in Figijres 6-2 through 6-f 

T' ■■■ -, 

847. MAJOR COMPONENT'R^PAIR. 

848. CRT REMOVAL AND REPLACEMENT. To 
remove the CRT, proceed as*foltows: 



WARNING 



I 



To prevent persr/n^Jnjury, always wear a face 
mask or goggles and gloves when handling the 
CRT. Handle the CRT carefully. . 

a. Remove the top and left side cover of instrument. 

b. Remove bezel and discharge post-accelerator lead 
. and CRT connection to chassis ground. 

'c.* Remove flexible three conductor CRT lead from 
connector block. ‘ “ 

d. Disconnect the clip-on leads from the CftT neck. 

e. Loosen the clamp at the CRT socket, 
f? Remove the socket from the CRT base; pi; loose 

carefully. ^ 
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Table 8-1. Troubleshooting Hiqh-Voltage Supply, No Voltage 



Model 141 B 



I. ■ 

J 

j ■. 



ir. 





Procedure 


' Indication • 


.^iConCtudon | 


.1.' • 
V, t 


1 Check A2hlS, A2L1,' and the associated transformer primary for open circuits or shorte. -Replace any defectwe I 


i.- 


components.' 






1 • 

•V . ’ , 


2. Check voltage at emitter of A2Q1 4. 


Voltage is not more 


Check A2Q14and A2Q15. 




b 

* , • 


negative than -2 volts. 


t 




3. Check voltage at emitter of A2Q13.» 


■ Voltage is not 


Check A2Q13 


' ' ■ • 


.1 ^ 

, • . * r f * 


approximately -0.6 volts 




' ■ i 


4. Check A2Trafid rectifier 


Qscillations occur. , < 


Replace capacitor leads 


• 


load circuit for opens or 


‘ V .■ ' 


one at a time until oscillations ^ 




shorts. Then lift one lead of 


* 


stop. The capacitor that 


'■ t ' . * 


A2C13, A2C14. A2C15, A2C16, 




stops onillations is defective. 




' A2C17, A2C18, and turn instrument 








on again 


Oscillations do not occur. 


Trouble probably with 






- 


transformer A2T1. 






,1“ 



Table 8-2. Troubleshooting Hjgh-Voltage Supply,- Incorrect Voltage 



■J. 

* . 



• 'V. 




• 




Procedure 


indication 


'• Conclusion ' 


1, 


Voltage too high. 


Output drops to zero 


CheckA2Q15. • . 




a. 


Lift one lead of A2R58 












Outpu^emains at 


A2Q13orA2Q14 is leaky 








in^rrect value. 


; 




> b. 


Replace A2R58 lead, and 


Output drops. 


Replace A2R5p with a ^ 






.1 lift one lead of A2R56. 


N . 


resistor of approx, twice 










the present value. 






. N 


Output remains at 


Proceed to step l.c. 






■' 


incorrect value: 


1 




c. 


Replace A2R56 lead, and 


VoRages argjrvith'in 


Trouble probably in 






compare voltages at gate 


Iwdjt otwing the 


divider network A2R.61 , 






and source of A2Q) 5. 


same^X 


A2R62, A2R63, RB, 








\f 


A2R73 thru A2R81. 


‘ 2. 


'Voltage too low. 


V ^ 


c 

A 


* 


a. 


Compare voltages at 


Gate voltage more 


Trouble probably in 






gate and source of A2Q15. 


negative. , 


divider network A2R61,' A2R62, 


• 




• > 


' V'- 


R6, A2R73 thruA2R81. 








Gate voltage more 


Check A2Q14 and 


. 




* 

\ 


positive. 


■ -A2Q15. ^ • 




b. 


Check voltage at embitter 


Voltage approx. ,- 12 


Replace A2R57 with a 






ofA2Q14. 


■ volts 


560 ohm resistor. 




c. 


Steps a and b do not 


Voltage remains 


■ Perform troubleshooting 






corredt t^ult. 


- too low. 


procedure of Table 8-1. 






* 














» 



•• '*'• ;V, 
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CAUTION 



Use care since nak pins can damage the trace 
alignment coil. 

g. Place one hand on the CRT face and, witfi the 

other hand, slide the CRT forward and out of the 
instrument. m 

h. To replace the CRT, reverse above procedure, and 
be sure that the connector block and neqk lead^ 

• are connected before turning power on. I 

i. Do the Performance Checks and the G EOMETRY 
adjustment procedure given in Section V. ' 

* * 

8-49. FAN REMOVAL AND REPLACEMENT. Use the 
following procedure for removing, and reverse the 
procedure for replacing the cooling fan. 

a. Remove the top and bottom covers of the instru- 
ment. 

b. Disconnect the white-gray- and white-green-gray 
wires from the fan terminals. ‘ 

c. Remove alt transistor heat sinks from the fan 
assembly and push them out of the way. 

d. Remove the four fan mounting nuts On the rear 
panel of the instrument. 

e! Lift out the fan assembly. ' ■ \ 

8-50. SERVICING CIRCUIT BOARDS. 

8-51. The instrument has plated, through circuit boards. 
When servicing this type board, components can be 
removed and replaced by applying a soldering iron tip to 



the comportent cormedtion on either side of the board. 
CTo Vemove a compdrietj^, wi*h multiple leads, such as 
potentiometers, move the soldering iron tip from lead to 
lead while applying moderate pressure to the component 
to lift it .from the board. Excessive solder can be 
removed ‘by applying heat and rotating a wooderi 
'toothpick in the hole. Hewlett-Packard Senrice Note 
M-20E contains additional information on the repair of 
circuit boards; important considerations are as follows: 
a. Do not apply excessive heat. 

, b. Apply heat to component, leads and remove 
component with a straight pull away from die 
boarti 

c. Do nm force replacement component leads into . 
the holes. 

8-52. If the’ metal conductor lifts from the board, it can 
be cemented back with a quick-drying acetate base 
cement having good insulating prgperties. If the metal 
conductor’ is broken, solder a wire to the conductor to 
bridge the break. 

’ 8-53. SEMICONDUCTOR R^LACEMENT. 

8-54. Semiconductor devices are available ir) a wide 
variety of shapes and. sizes. This can make it confusing 
to identify the leads. Examples of some of the most 
common configurations are shown in Figure 8-2. 

8-55. When removing a semiconductor, use a pair of long 
nose pliers as. a heat sink between the device and the 
soldering iron; And. when replacing a semiconductor, 
ensure sufficient lead length to dissipate soldering heat by 
using the same length of exposed lead as used for the 
original part. 
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Table 8-3. Schematic Diagram Notes 



Model 141 B 

<> 






Refer to MIL*STD-15-1A for scj^atfS symbols not listed In thi^table. 

Qi 



C 



Etched circvit. board 

= Front^nel markii^ 

j_ J a Rear panel marking 

* * 

■ O- ) Front panel control 

I . 

nl = Screwdriver;,, adjustment 

' « f 

P/0 ^ Part of . 

1/ 

CW = Clockwise end of vari- 

able resistor 

' N C = No connection 

. ■' 

.a: Waveform test point 
(with number) 

= Common electrical point 
(with letter) not necessarily 
- ground 

= Single pin connector on board 







0 



;-ttv 

t 




T.T 

iii-j 



/ 



s Pin of a plug-in board, 
(with letter or number) 

' - Main signal path. 

= Pritpary feedback path 

i. -fy 

= Secondjfry: feedback path 

= Optimum^value, selected 
.at factory; average 
value shown; part may 
have been omitted. 



Erase signal path 






3 Field effect transistor 
(N-channel) 

3, Breakdown diode 
3 Tunnel (flode 

f 

I 3 Step recovery diode 



= Circuits or components drawn 
_ywith dashed lines (phantom) show 
function only :ind are not intended 
to be complete. The circuit or 
component is shown in detail on 
.another schematic. 

Unless otherwise indicated; 
resistance In ohms 
capacitance in picofarads ’ ‘ 

’ In^ctance'iii microhenries ^ 

Wire colors are given by 
numbers in parentheses . - 
using the resistor color code 
[ (025) is,wht-red-grn ], 

^ - Black 5 - Green 
1 - Brown* 6 - Blue 
2 -Red 7 - Violet 

3 - Orange 8 - Gray , 

4 - Yellow , 9 - White 

^ Swltch*wafers are Identified 



as follows: 
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K Figure 8-10. Low Voltage Schematic 
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Figure 8-13. High Voltage Schematic 
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Circuit boards have plated through 
componerit holes. This permits solder- 
ing from either side of the board. 
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Figure 8-14. Component Identification, Pulse Circuit A5 
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CONDITIONS FOR WAVEFORM MEASUREMENT 



1. Sat the PERSISTENCE and INTENSITY controls 
fully ccw and the sweep time and wrtical deflection 
as Indicated for each .waveform. All waveforms- are 
referenced to chassis ground. 



2. DC voltage measurements shown on the schematic 
diagram are measured in the STD mode of operation 
and referenced to chassis ground. The PERSICTENCE 
anr| INTENSITY controls are set fully ccw. 



NOTE , 

Volta^ levels ^own in the followmg wave- 
forms are intend^ for reference only and riiay 
vary somewhat with the adjustment of each 
instrument. 
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Figure 8-15. Waveforms 
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CATHODE-RAY TUBE WARRANTY . 



The cathode-ray tube (CRT) supplied in your Hewlett-Packard 
Oscilloscope and replacement CRT’s purchased froni hp_ are 
warranted by the Hewlett-Packard Company against electrical 
failure for a period of one year from' the date of sale. Broken 
tubes and tubes with phosphor or mesh burns are not included 
under this warranty. If the 'CRT is broken when received, a 
claim should be made with the responsible carrier. All warranty 
claims with Hewlett-Packard should be processed through your 
nearest Hewlett-Packard Sales/Service Office (listed at rear of 
instrument manual). 



We would like to evaluate every defective CRT. This engi- 
neering evaluation helps us to provide a 'better product for 
you. Please fill out the 'CRT Failure Report on the reverse 
side of this sheet and return it with the defective. CRT to: 



Hewlett-Packard Company 
1900 Garden of the Gods Road 
Colorado Springs, Colorado 80907 



>- 



Atter>tion: CRT QA 

^0 avoid damage to the tube while in shipment, please follow 
the shipping instructions below; warranty credit is pot allowed 
on broken tubes. » 

t 

SHIPPING INSTRUCTIONS 

It is preferable that the defective CRT be returned in the 
replacement CRT carton. If the carton or packaging material 
is not available, pack the CRT according to the instructions 
below: 

1, Carefully wrap the tube in 1/4 inch thick cotton 
batting or other soft padding material. 




2. Wrap the above in heavy /raft paper. 



3. Pack wrapped tube in a rigid container which is 
at least 4 inches larger than 'the tube in each 
dimension. ‘ 



. ) 



6950-7124 



4. Surround the tube with at least 4 inches of packed 
excelsior or simiiiar sho» absorbing ma^^rra).;Lbe 
sure the packing is tight all around the tut 
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SERVICE 



141B/T-1 

NOTE 



8up«ntd«i: 

None 



HP MODEL 141B/T STORAGE OSCTLLOSCOPES 
) S/N 1104A 00385 and below (141B) 

’ S/N 1047A 01300 and beloy (141T) 

PREFERRED REPLACEMENTS 



A2Q14 should be replaced with a HP I^rt No, 1853-0034 auid A2R57 should be 
replaced with a 330.0 resistor HP Part No. 0758-0054., Both of these ^ 
components should be replaced* together. y 



Changing A2Q1^ and A2R57 will Increase the gain of the regulator circuit and 
Insure rsgulatlon of the HV power supply during erasure. 



A2CR26 and A2CR27 should be replaced with a HP Part No, 1901-r0436.- 
Thls diode has proven to be much more reliable than the previous type. 



Make the appropriate changes In the operating and service manual to reflect 
the preferred parts. 






TR/bw/WO 



9/ff-CW 



HEWLETTS. PACKARD 






For inort liirermitlo*. coll r<»r loccl HF Solo* Offico. or fell C«1) ni-SCOO • Mld«ii» |}ll| 4770400 • Soefh (4&4) 4140101 
W««» (ItJI 077<tl0}. Or, writt! HowIcHOaekocd. 1101 Fcgc Mill Hoed, Fcle Alto, Coittercti 74J04. In Ecropn, 1J17 Morrt«>6nn«v. 
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SERVICE 



141B/T-2 

NOTE 



Supcnnlet:' 

None 



HP MODEL 141B/T STORAGE OSCILLOSCOPES 

S/H 1145A00565 and below (14 IB) 
syiN 1113A02200 and below (141T) 

i ' . . 

Preferred Replacements 
• for 

A2R31, A2R35, and A2R52 



A2R31 should be. replaced with a 49.9 KS2 resistor HP Part No. 0757- 
0370 and A2R35 should be replaced with a 33.2 KS2 resistor HP Part 
No. 0757-0044. Both of these components shouldbe changed together. 

Changing the values of A2R31 and A2R35 will Insure proper power dis- 
sipation in A2R31. ^ 

A2R52 should be replaced with' a 16 KSl, 1 watt resistor HP Part No. 
0761-0075. 

Changing A2R52 will Insure proper power dissipation in it. 

' ■ Mi;.- • 

Make the appropriate changes in the Operating and Service Manual to 
reflect the preferred parts. 
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H-P PART NUMBER 1854-0234 
SILICON TRANSISTOR 

H-P MODELS 141 B/T 



SUPERSEDES: 



None 



The preferred replacement for A5Q13 Is 1854-d^34. 

Change the parts list In .the Operating and Service Manual 
to reflect the preferred part. 
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MANUAL CHANGES 









MODEL 141B 

i‘ pSCILLpSqOPE , 

' ' ■■■ ■ ^ ■ ' * . ' 

Manual Serials Prefixed: 110^^ _ ‘ , 

. Manual Printed: APRIL 1971 . . ‘ 

Make all changes listed below as Eiratp. Check the following table for your instrument serial prefix apd/or serial number 
and make listed change(s) to the manual; ' , ' " 



Serial Prefix or Number* 



Make Changes 



Serial Prefix or Nuqiber 



Make Changes 



1121A 


•l . ' 


1145A 


1.-2 


1218A 


-1.2,3 ' . 


1226A 


1.2.3,4 , 



* ' S' 

1348A - 


1 through 5 


1321A 


.1.2, 3. 4 


1503A 


1 through 6 




' ' ' • - - • * 



ERRATA 



Change: Every reference to (50-60 Hz) found in the- manual 
to (48 to 66 Hz). 

Page 1-0, Table 1-1, 

. PERSISTENCE: Delete specification for FAST wiriting 
speed mode. ^ 

Vage 2-2, Paragraph 2-19, 

In the first sentence, delete these words: . . . requires 
periodic lubrication, and the . . . # 

Add the following cautionary statement after the last 
* paragraph in Section ill: 



CAUTION 






"Ihis instrument is fitted with a.plexiglass CRT 
safety faceplate (HP Part No,. 5020-8728) for 
operator protection. To clean the C^ face-, 
plate, use a soft cloth or tissue. N^»€r use coarse 
or abrasive tissues because these/will scratch the 
plexiglass. . 

I 

t 

Page 4-1, Figure 4-1, 

• TRACE ALIGN: Change (97) to j904) and (0) to 
(905). Remove the ground from (905). Z AXIS 
' INPUT: Change (94) to (0) COAX. 

Page 4-6, Paragraph 4-49, 

Change: A5R2S/A5R26/A5R27 to A5R26/ASCR14/ 
ASR25/A5CR15. 

Change: 29 volts to -29 yolts. 

Page 5-2, Paragraph 5-1 7h, 

Change; 1 volt to 10 volts from the Voltmeter Cali- 
brator. 

Page 5-5/S-6; Paragraph 5-39, step u. 

Change; Last line to read 7x9 division, centered, 
rectangle (described by dashed lines). 



Page 5-5/5-6, Paragraph 5-40, step g, ’ , 

Add: the following sentence: Floodgun electrons must 
illuminate the entire graticule,' except for collimation 
^ dimples (small shaded areas around CRT, face). 

Page 6-3, Table 6-2, ' « 

DS1: Change HP part Number to 1450-0419, Qty 1, LIGHT: 
INDICATOR SELECTED NE-2H, Mfr Code 28480, Mfr 
.Part No. 1450-0419. 

, Add: FI, HP Part No. 21 10-0303, Qty 1,FUSE:CARTRIDGE ' 
2 AMP SLOW BLOW (230V OPER ATION), Mfr Code 
714cib, Mfr Part Numbe(^X-2A. . 

MPI^hange HP Part Number to 5060-8742, Mfr Part 
'-W(T to 5060-8742. 

Page 6-4, Table 6-2, - ^ 

Delete: MP92. 

AddHflP93, HP Part No. 00140-60602. Qty 1, SHIELD-. 

ASSY: CRT, Mfr Code 28480, Mfr Patt No.;p0140- 
60602, ' * 

Add: MP94, HP Part No. 00141-61206, Qty 1, BRACKET 
ASSY: CRT, Mfr Code 28480, Mfr Part No. 00141- 
61206. ; 
MP95: Change f(P Part No. to 00180-01218. 

MP97: Change HP Part 'No. to 00140-24712, Mfr Part 
No. to 00140-24712. 

MP 11 5: Change HP Part No. to 101 78A, Mfr Part No: • 

1(ft78A. 

Add: MP124,.HP Part No. 00181-04101, COVER, HIGH 
VOLTAGE CONNECTOR. Mfr Code 28480, Mfr Part 
No, 00181-04101. 

R5: Change HP Part No. to’2 1 00-2962, R; VAR COMP 1.5 , 
‘MEGOHM 30% UN 1/2W, Mfr Code 28480, Mfr Part No. 
2100-2962. . , • 

S2: Change HP Part No. to 310V1234; SWITCH: SLIDE DPDT 
( 1 15V/230V), Mfr Code 82389, Mfr fart No. 1 lA-1242. 

S4: Change Description to SWITCH :SLIDE DPQ^-(INT/EXT). 






16 January 1975 

A ^ Latest additions to this change sheet. 

Tt)is change sheet supersedes all prior change sheets for this manual. 
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Supplement A for 
00141-90910 
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ERRATA (Cont'd) 



Page 6-5, Table 6-2, 

A A2C10: Change to HP Pert No. 01801819, 

C:FXD ELECT 100 UP +76-10% 60VDCW, 

Mfr Code 56289, Mfr Part No. 

' 30D107G0500H2-DSM. 

Page 6-7, Tabie 6-2, 

A A2F)62: Change to HP Part No. 0757-0057, 

R:FXD MET FLM 990K OHM 1% 1/2W, Mfr 
Code 28480, Mfr Part No. 0767-0057. 

■ A3MP7; Change HP Part No. to 0362-0265. 

A3MP9, A3MP 10: Change HP Part No. to 0362-0227. 
Paige 6-8, Table.6-2, • ^ ^ 

A A5C3: Change to HP Part No. 0140-0204, C:FJS£r 

• MICA 47 PF 5% NPO 600VDCW. Mfr Codf 

* 14655, Mfr Part No. RDM16E470J5C. 

A5R1: Change HP Part Number to 0757-0473, R: ' 

, FXD MET FLM 221 K OHM 1% 1/8W, Mfr Part 
No. 0767-0473. 

Page 7-2, Pa'ragiraph 7-11a, i 

Change to read: OPTION 001: 230V operation set at 
factory, use FI, 21 100303 as replaceable part. 
P.agd8-2, Paragraph 8-26, " 

Third Sentence: Change 60 Ht to 120 Hz. 

Page 8-2, Paragraph 8-32, 

First Sentence: Delete the words (blue wire). . 
Pagei8-10, Figure 8-7, ‘ 

Delete: (4) on J1, pin 1 and J2, pin 15. 

Add: (935) and (0) COAX, on J1, pin 19. 

Add: (935) on.J2, pin 19. 

. Changb: (94) to (0) COAX, on J1, pin 15. 

Page 8-10^ Figure 8r8, 

Change: Component identification to comply with , - 
Table 1 of this change sheet. 



Page 8-11, Figure 8-9^ 

Change: (921) to (928), (16) to (967). 

Page 8-11, Figure 8-10, . 

Change: (918) wire from ON teVminai of SI connects 
■ to FI. The (946) wire then goes to S3, and the 
(978) wire completes the circuit toTI, terminal 1. 

Change: T1, Terminal 8 wire from {921 ) to (928). 

T1, Terminal s wire from (916) to (967). 

Delete: (6) from wirb connecting cathodes of CR 1 
and CR2, • - 

Identify: Coaxial lead to JT and J2, pin 19 as (0). 
Page 8-12, Figure 8-10, 

Change: Component Identification to comply with 
Table 1 of thirchange sheet. 

Page 8-13, Figure 8-13, 

Change: CHOPPED BLANKING wire (94) to (0) 
COAX. 

Change: Trace Align Circuit to conform to Figure 1 
of this cliange sheet. 

Identify: intensity potentiometer, 1.5M as B5t 
Page 8-15/8-16, Figure 8-16, 

SIC: Change switch position down. 

R 1 : Change value to 221 K-. 

R21: Change Value to 301 K. 



-r ... 



V, • 




. Table J. 






V Old Ref 


New Ref 


Grid 




. Desig 


Desig 


Loc 




- CR1 


VR1 • 


K-1 




. CR6 


VR2' 


K-2 ' 


/ , ■ 


CRTs, r 


VR3 


J-1 


f . ■ ' -V 


CR9 ’ 


' VR4 


J-1 


.V , 


CR12^ 


- VR5 


, 1*2 


■ ■ 


CR20 ' 


VR6 


1-5 


* 


. VR1 
^ VR2 


VI 

V2 


J-3 

F-3 


V ' . ‘ • 


VR3 


V3 


F-3 


} * 

K.-- *1. 


VRfk.4^ 


V4 


F-3 
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TRACE 

ALIGN 
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A ■ 



CHANGE 1 



Page 8-3, Ta^ '6-2, , 

J3: Change HE Part No. to 1251-2357, SOCKET : 
t 3-PIN MALE POWER RECEPTACL^, Mfr Code 
82389, Mfr Part No. EAC'-301 . ‘ 

MP18: Change HP Part No. to 00141-60204, Mfr 
Part No. 00141-60204. 

Page 6-4, Table 6-2, ' ' 

S2: Change HP Part No. to 3101-1234, SWITCH: 
SLIDE DPDT(115V/230V) Mfr Code 82389, 
Mfr Part No. 11 A-1 242. 



Page 6-4, Table 6-2 (Cont'd), 

W1 ; Change HP Part No. to 8120-1545, CABLE 
ASSY: AC POWER CORD 7.6‘ft., Mfr Part 
No. 8120-1545. 

Add: MP122.HPPartNo.00141-00217.Qtv 1, 
PANEL: Rear, Mfr Code 28480 Mfr Part No. 
00141-00217. 

• 

i- 



CHANGE 2 



Page 6-3) Table- 6-2. ^ 

A2: Change to HP Part No. 00141 -66519," POWER 
SUPPLY -BOARD ASSY, Ntfr Code 28400,'Mfr 
Part No. 00141-66519. 

Page 6-5, T able 6-2, 

A2: Change to HP Part No. 0014^i^519, POWER 
SUPPLY BOARD ASSY, Mfr'Co^'2fi480, Mfr 
Part J^o. 00141-66519. 

A2C8: C^Wlfie to HP Part No. 0160-0157, C: FXD ’ 
MY^^7 UP 10% 200 VDCW, Mfr Code 56289, 
Mfr Part No. 192P47«92-PTS. 

A Add: A2C20, HP Pa/t No. 0160-3448, C:FXDCER ■ 

1 000 P F 1 0% 1 0OOV DCW, M fr Code 56289, 

Mfr Part No. C067B251F102KS25-CD. 

Add: A2C21, HP Part No. 0160-3443, C:FXD CER 
0.1 UF -^80-20% 50VDCW, Mfr Code 72982, 

. ^^MfrPartNo.'8131-050-651-104Z. 

A2F1: Change to HP Part No, 2110-0067, FUSE: 

0.30A 250V, Mfr Code 28480, Mfr Part No. 
2110-0067. . 

Page 6-6, Table 6-2, 

A2R31: Change to HP Part No. 0757-0370, R:FXD 
, MET FLM 49.9K OHM 1.0% 1/2W, Mfr Code 
28480, Mfr Part No, 0757-0370. 

A2R35: Change to HP Part No. 0757-0044, R:FXD 
MET FLM 33.2K OHM 1% 1/2W, Mfr Code 28480, 
Mfr Part No. 0757-0044. 

NOTE 

A2R31/and A2R35 must both be in , 
the listed values for proper results. 






Page 6-7, Table 6-2, 

A2R52: Change to HP Part No. 0761-0075, R: FXD 
MET FLM 16K OHM 1% 1/2W, Mfr Code 28480, 
Mfr Part No. 0761-0075. 

A2R63: Change to.HP Part No. 2100-0096, R:, VAR 
COMP 1 MEGOHM 30% LIN 1/5W, Mfr Code 
28480,Mfr Part No. 2100-0096. 

A2R65: Change'to HP Part No. 2100-2108, R: VAR 
COMP 1.5 MEGOHM 30% LIN 1/10W, Mfr Code 
28480. Mfr Part No. 2100-2108. 

A2R68: Change to HPPart No. 0761-0004. R: FXD 
METOX 20K OHM 5% 1W, Mfr Code 28480. Mfr 



Part No. 0761-0004, 

A2R69; Change to HP Part No. 0757-0839, R: FXD 
MET FLM 10K OHM 1% 1/2W, Mfr Code 28480, 
Ot 'MfrPart No. 0757-0839. ' 

Add: A2R86, HP Part No, 0698-6286. R: FXD COMP 
100 MEGOHM 10% 1/4W, Mfr Code 28480, Mfr 



Part No. (»98-6286. 

Page 8-10, Figure 8-8, 

Add: R86, GRID OC IF. Connect one end to 
i..rw-tinn nf rio/R83/R85 and the other end to 



junction of CR28/(5). 

Page 8-1,1^ F igure 8-10, 

A2C8: Change value to 4700 pF. 

Add: A2C20 fjHIOO pF| between A2CR 17 cathode 



and ground. 

A2F 1 : Change value to 0.3A. 

A2R8: Change value to 3010. 

A2R31 : Change value to 49.9K. 

A2R35: Change value to 33.2K. 

A2R52: Change value to 16K. 

Page 8-13, Figure 8-13, 

Add: A2C21 <0.1 UF) in parallel with A2C12. 
A2R63: Change value to 1.0M. 

A2R65: Change vabeTto 1.SM. 

A2R69: Change>a1oe to 10K. 

Add: A2R86HTOM) in parallel with series string of 
A2V2, A2V3, A2V4. 



/ 



• ^ 
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CHANGES 



Page 6-4, Table 6*2, ^ 

Add: MP i 23, HP Part No. 5060-0548, Qty^Kit: 
CONTRAST FILTER, Mfr Code 28480,jMfr Part 
No. 5060-0548. 



CHANGE 4 



Page 6-3, Table 6-2, 

A5: Change to HP Part No. 00141-66520, A: PULSE< '' 
CIRCUIT BOARD ASSY, Mfr Part No. 00141- 
66520. 

Page 6-4, Table 6-2, 

VI : Change to HP Part No. 5083-2585, Mfr Part 
No. 5083-2585. 

Page'6-8, Table 6-2, 

A5: Chan^o HP Part No. 00141-66520,./^: PULSE 
GIReUIT BOARD ASSY, Mfr Part No. 00141- 
66K0. '■ > ■> . 

' Delettf: A5C9. ^ *■ 

Add: A5C14, HP Part No. 016D0157, Qty 1, C: 

FXD MY 4700 PF 10%200V, Mfr Codij 56289, 
MfrPart No, 192P4729i-PT5. 

•, Add: A5C16, A5C16, HP Part No. 0180-1735, Qty 
2, C: FXD ELECT 0.22 UF 10% 35V, Mfr Code 
28480, Mfr Part No. 01 80- 1 735. 

■ Add: AW1 7, HP Pah No. 01 50-0052, Qty 1, C: ' " 

FXD CER 0.05 UF 20% 400'VDCW, Mfr Code ^ 

^ 56289, Mfr Part No. 1233C 24AT COH, . 

Add: A5CR28, A5CR29, HP Part No. 1901-0040, 

, Qty 2, DIODE: SILICON 30MA 30 WV, Mfr 

, Code 07263, Mfr Part No. FOG 1 088. 

Add: A6Q18, A5Q19, A5Q20, A5Q21, A5Q22, 

HP Part No. '1854-0071, Qty 5.TSTR: Sl.NPN 
ISELECTED FROM 2N 3704), Mfr Code 28480, 

Mfr Part No. 1854-0071. 

A5R7: Change to HP Part No. 0684-2231, R: FXD 
COMP 22K OHM .10% 1/4W, Mfr Part No. CB 
2231. 



Page 6-9/6-10, Table 6-2, 

Delete: A6R39,A5R40. 

Add: A6R65. HP Part No. 0684-1041, Qty 1, R: FXD 
COMP 100KOHM 10% 1/4W,MfrCode 01121, 
Mfr Part No. CB 1041. - . 

Add: A5R66, A5R74, HP Part No. 0684-2231. Qty 2. 
R: FXD COMP 22K OHM 10% 1/4W, Mfr Code 
01 121. Mfr Part No. CB 2231. 

Add: A5R67. A6R69, A6R72, A5R75, HP Part No. 
0684-4721. Qty 4, Rr FXD COMP 4700 OHM 10% 
1/4W, Mfr Code 01 121, Mfr Part No. CB 4711. ) ’ 

Add: A5R68. A6R71. HP Part 0684-6831, Qty, 2, 1 
R: FXD COMP 68K OHM 10% 1/4W, Mfr Code 
01121,MfrP&rtNo.CB6831. 

Add: A5P70, A5R73, HP Part No. 0684-3321, Qty 2. 

Add: A5R76, HP PartNo. 0683-1555. Qty 1, R: FXD 
COMP 1.5 MEGOHM 5% 1/4W, Mfr Code 01121, 
Mfr Part No. CB 1555. 

Add: A5R77; A5R80, HP Part No. 0684-1021, Qty 2, 
R: FXD COMP 1000 OHM 10% 1/4W, MfrCode 
01121, Mfr Part No. CB 1021. 

Page 8-14, Figure 814, 

Replace with new Figure 8-14 provided as part of 
this change sheet. 

Page 8-15/8-16, Figure 8-16, 

Replace with new Figure 8-16 provided as part of 
this change sheet. 



CHANGE 



Page 88, Table 82, 

Delete; A5CR15. .• 

Page 6-9/810, Table 82, 

Add: A5R81, HP Part No. 0683-5635, R: FXD 
' COMP 56K OHMS 5% 1/4W, Mfr Code 01121, 
Mfr Part No. CB 5635. 



Schematic 3, 

A5CR15: Change symbol-to resistor. Designate as 
A5R81, 56K ohms. 
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A CHANGE I 



Page 6-4, Table 6-2, 

SI: Change to HP Part No. 3101-0056, SWITCH*^ 
TOGGLE DPDT LINE POV/ER,>/|fr Code 
27191, Mfr Part No. 8926K316. 

W2: Change HP Part No. and>4fr Part No. to 
00141-61634. 

Schematic-1, ■ 

Modify the input ac power circuit according to 
figure 2 of this manual changes sheet 
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Figure 2. Schematic Effect of Change. 5 
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V|i£« 



Kg| 



t^nni 



'Tj 
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-El 



PTin 
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[aiGEPi; 

[vcaiti 
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CR27 

CR38 

CR29 

LI 

Qt 

02 

03 

04 

05 f> 





REF 


GRID 


DESIG 


LOG 


. 019 


C-3 


020 


C4 


021 


94 


022 


94 


R1 


£-1 


B2 


£-1 


R3 


0-3 


R4 


0-3 


RS 


0-3 


R6 


0-4 


H7 


■ 0-4 


R8 


C-3 


R9 . 


C-3 


R10A 


B-2 


R10B 


B-3 


R11 


C-4 


R12 


B-2 


R13 


B-2 


R14A 


C-1 


R14B 


C-1 


R14C 


B-1 


R15 ■ 


C-5 



ref cmo 

DESIG -,1 LOG 



• REF 
DESIG 
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Figure 8-14. Component Identification, Pulse Circuit A5 
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Figure 8-16. 
Pulse Circuit Schematic 
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